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BIONETICS 5516 Nicholson Lane, Kensington, Maryland 20795 301 881-5600

January 9, 1975

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2446
Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-26,
0il of Mustard.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved. :

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

L,
Robert J. Weir, Ph.D.
‘Vice President

RIW:11s
Enclosures (8)
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I. REPORT

A. Introduction

Litton Bioneiics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin- -
istration under Contract 71-268. LBI's investigation utilized the three ‘
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,

- chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the

aétion of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are we]T established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound.to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay proVides a clear insight into

- host-mediation of mutagenicity.

Cytogenetiés provideé a va]hab]e tool for the dfrect observéfion
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

EBBIONET_ICS | N | o 1
Litton S |
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changes occur, the types of damage expected due to the action of chemicals

are structural rearrangements, breaks and other forms of damage to the
chromosomal complement of the cells exposed. E

For the in vitro cytogenetic studies, we have a more rap{d
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing ce]]é in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
éensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in a]ﬁerations of fofm and number
of chromosomes. Structural rearrangements and aneup]ofdy may lead to the

production of non-viable zygotes, early and late fetal deaths, abortions and

congenital malformations. In additioh, aberrations could lead to sterility

or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.
B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

EB BIONETICS - ' : 2
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and the Dominant Lethal Assay, both in yivo and in yitro tests are employed

st

with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-26, 0i1 of Mustard, Volatile, Genuine,
Lot Number AB9364, as supplied by the Food and Drug Administrétidn.
2. Dosages

The animals emb]oyed, the.détermination of the dosage

‘levels and the route of administration are contained in the technical discussion.

The dosage levels emb]oyed for compound FDA 71-26

are as follows for the Cytogenetic Studies in vivo in rats.

Test 1* Test IT1*
Low Level - 0.001 mg/kg 1.3 mg/kg
Intermediate Level : 0.01 mg/kg 13.0 mg/kg
LDs , 0.1 mg/kg 100.0 mg/kg (acute)
- v . - - 80.0 mg/kg (subacute)
Negative Control : Saline Saline
Positive Control (TEM*) v 0.3 mg/kg - - 0.3 mg/kg

The dosage levels emp]oyed for compound FDA 71-26 are

as follows for the Host-Mediated Assay in vivo in mice.

Test I" Test 11t

Low Level 0.001 mg/kg : 1.3 mg/kg
Intermediate Level 0.01 mg/kg 13.0 mg/kg
LDy - 0.1 mg/kg 130.0 mg/kg (acute)

: 130.:0 mg/kg (subacute)

100.0 mg/kg (subacute)

Negative Control Saline Saline
Positive Control (EMS**) 350 mg/kg 350 mg/kg

(DMN*** ) 100 mg/kg 100 mg/kg

*Triethylene Melamine

**Ethyl Methane Sulfonate
***Dimethyl Nitrosamine

+These two tests were performed at different time intervals.



~

The dosage levels employed for compound FDA 71-26 are

as follows for the Dominant Lethal Assay in vivo in rats.

Test I Test 1I*
{E Low Level 0.001 mg/kg 1.3 mg/kg
Intermediate Level 0.01 mg/kg 13.0 mg/kg -
, L05 0.1 mg/kg 100.0 mg/kg (acute)
fz 80.0 mg/kg (subacute)
Negative Contro] Saline Saline '
Positive Control (TEM*) . 0.3 mg/kg - 0.3 mg/kg

- |

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

i

Low Level 0.1 mcg/m]
Medium Level 1.0 mcg/m]
High Level 10.0 mcg/ml
Negative Control ' Saline

Positive Control (TEM*) 0.1 mcg/ml

1

The discussion of this test is contained in the technical

discussion.

D. Methods

4

o

The protocols employed are explained in Appendices C and D.
E. Summary | | |
1. Host-Mediated Assay

™

Compound FDA 71-26 was not mutagenic for TA-1530 or

o |

G-46 in any of the assays. Results from the tests with Saccharomyces, strain

g? D3, were somewhat ambiguous in- that the initial tests (Test I) indicated
- significant induction of recombination in vitro with slightly elevated fre-
lé quencies in the Host-Mediated Assay. Retests (Test II) at much higher dose
gj levels in the Host-Mediated‘Assay.were clearly negative. The in vitro

L3 )

tests with strain D3 were not repeated. Thus, the only clear indication

of any genetic activity for compound FDA 71-26 is the in vitro test with

strain D3.

i

e

*Triethylene Melamine
+These two tests were performed at different time intervals.

0
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2.  Cytogenetics
a. In vivo
The compound produced no detectable significant,
aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.
b.  In yitro
The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.
3. Dominant Lethal
This compound was considered to be non-mutagenic in rats

in the Dominant Lethal Assay when using the dosages employed in this study.

[B BIONETICS
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F. Results and Discussion

1. Toxicity Data - Test I
a. ' Inyivo

Compound FDA 71-26 was suspended in 0.85% saline
and administered to ten male rats by intubation. The average weight of the
animals was 250 grams and each received a dose of 5000 mg/kg. A1l animals
were found dead the same day.

Dose levels of 0.1, 0.5, 1.0, 5.0 and 10.0 mg/kg
were selected to determine an acute LDSO' The toxicity data is presented on
the LD50 reporting form using the Litchfié]d-Wi]coxson method.

The LD, was determined as 1.70 mg/kg. The LD,
dose level was derived from the probit line. The dose levels used Were L05 -
0.1 mg/kg, intermediate - 0.01 mg/kg and Tow - 0.001 mg/kg. The data on the
dose levels, numbers of animals and necropsy findings are presented in the
toxicity data sheets.

b. In vitro

The compound was suspended in 0.85% saline at the
concentrations listed above. It was introduced into tubes containing WI-38 cells
in a logarithmic phase of growth. The cells were Obﬁerved for cytopathic effect

(CPE) and the presence of mitoses at 24 and 48 hours.

[EBIONETICS - | - 6
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Tube No.

No. of
Cells

Conc.
mcg/ml

CPE

Mitoses

1

Rp—t
o

O© OO0 ~N O 0 »&» WM

5 X 10°

Since an inhibition of mitoses was observed a

500
500
100
100
50
50
10
10

1

1

+
+

+

closer range of concentrations was employed as follows.

level, 1.0 mcg/ml as the intermediate level and 0.1 mcg/ml as the low level.

-LCBBIO
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5 X 10°

The 10 mcg/m1 concentration was used as the high

50

50

40
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30
30
.20
10
10



o

. |

-
-

VD R |

B |

. |

| S

|

c.  TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-26

OIL OF MUSTARD
TEST I
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Solvent: 0.85% Saline

Dosage Form: Suspension

TOXICITY DATA
COMPOUND FDA 71-26

Animals: Male rats with an average body weight of 250 grams. A1l

animals were observed for ten (10) days.

Range Finding:
Dose

mg/ kg
5000

50°
0.1

0.5
1.0
5.0

10.0

[E BIONETICS
Litt

on

No. Dead/No. Animals

Necropsy and‘Day of Death

10/10

0)5
1/5
1/5

4/5

5/5

Day 1 (10): Inflamed stomach
with blood fluid.

None

Day 1 (1): Inflamed stomach
with blood fluid.

Day 3 (1): Inflamed stomach
with blood fluid.

Day 1 (4): Inflamed stomach
with blood fluid. '

Day 1 (5): Inflamed stomach

with blood fluid.
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LDSO REPOKSING FORM USING LITCIHIFIELD-WILCOHONW KiTICGL

DOSE EFFECT CURVE FOR

Compound FDA 71-26 0il of Mustard

Y -
i COSERVED EXPICTED OLE-ZXZT . COUDTRIE.
- A { o irale X o RoaiiNd * A A
DOSE PROPORTION ' ZERCERT 2IRCELD o PZRCEND ~0 {(cni)

0.1 P

0/5 o

0.5

1/5 |

11

1.0

1/5

20 |

5.0 ,

4/5

——

80

85

10.0 |

5/5

100

I S

96

o re— | o o

—— ) -

: e
| !

Total animals = 29 Total =
Numbér Doses, K = 5 (CHI)2 = 0.917 ~
Animals/Dosae = 5 Daecrees 0% Freecdon, n=x-2= 3
(cHI)?2 for n of k-2 = 7.81 since 0:917 is £s tThan 7.81 ,

taeraeiore cata not significantly

heterogenceous
LDgy4 = 4.6 .
LDSO = 1.7

N'=10
I"Dl6 = 0.56
0.876
fLDgy = S__2.77 = 2.87 2.77 = (2.87) 7 2.77 = -2.53
v N! o V! ~ 4 '
LDSO X feDso =.‘_ (1.7)(2.53) = 4,30
LDggp = (1.7)/(2.53) = .672
LDgp and 15/20 Confidéence Limits = P{0'67 IDSO 4'§§' -95
: A - A

Attached should be a plot of the dose-eifect curve on log-zre:zit pader.
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2. Host-Mediated Assay - Test I
Compound FDA 71-26 was not -mutagenic in either TA-1530
or G-46 when tested in the Host-Mediated Assay or in vitro. The results

with Saccharomyces D3 indicate activity in in vitro and substantially lower

but still consistent activity in the Host-Mediated Assay. The Host-Mediated
Assay tests show dose-related increases in both acute and subacute treatments
(except for the subacute high dose), and the reduced effect in vivo may
result from a dilution effect if the compound is quickly bound by tissue

or body fluids.
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EVALUATION SHEET

Compound: FDA-71-26

In Vivo

Possible
Indicator Strain In Vitro Low Recoveries Controls Other Comments

TA-1530 pos. . NC NC OK 1. All doses negative

Acutes 2/21/73 :E oc 0K

Sacutes 2/23/73 S neg) Al
- AH SANC OK
SANC
SAL
SAI
SAH

G-46 ,
. NC NC OK 1, All doses negative
Acutes 1/15/73 pos. pC- 2, PC is a little low

: AL pc OK
\neg. Al
T AH SANC OK

SANC
SAL
SAT’
SAH

~ Sacutes 1/19/73

D
3 1. All doses except

- o B N OK SAL and SAI are
Acutes 1/15/73 pos- AL pc OK negative
VS ates 1/12/ o neg. . Al ' » 2, Based on control
acutes 73 N Al SANC OK gata, SAL and SAT
SANC oses appear positive
3. SAH doses does not follow

SAL - . .
SAI trend and is negative

SAH

Summary : The results for the bacterial indicators show that compound FDA-26
is not mutagenic in these organisms, The results are clearly negative and all
data is generally consistent. The GMA46 is somewhat low for the PC but I consider the

ults acceptable, The D3 runs also appear acceptable. The two subacute doses
C;jihf;g ' SAL and SAT do appear positive and dose related, The fact that
_EihALA:Q? - the frequency of the SAH drops back into the control Fange
reduces the confidence that the increases represant true
positive responses, although all data looks consistent,

13
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COMPOUND: FDA 71-26

ACUTE
NC
PC
AL
Al

-LDS

SUBACUTE
NC

SL

SI

SLD5

IN VITRO

TCPD
NC
PC

TA1930

MMF
(X 10E~-4)

e 55
12469
1405

1.07
1443

« 65
1.43
2s14%
1.95

TalS3nw

T

! iy oy Y
HOST MEDIATED ASSAY
SUMMARY SHEET
SALMONELLA
;=46
MEI/MFC MEF MFT/MFC
tx 10E=8)
'61 ’
23407 17.28 29.31
1,91 l.11 l.82
1,95 e 13 120
2.6ﬁ o715 1.23
- 50
2'20 ’ 079 1.32'
3.29 o715 1.25
3.00 B4 1s40
G=abW =13
% CONC % “URVIV-L
A 0.02 54,2
- - 160.0
+ 0.50 60.2

D RN B A |

SACCHAOMYCES 0-3

MRF
(X 10E=-5)

MRT/MRC

HelH
54063 1{1.56
7.35 le42
13.37 2e58
15.48 2+95
3”27
15.36 4e70
20405 6.13
B84+95 2aT4
kX 10EYS
127
4
347

* Very toxic required dilutfon 1/52 to reduce growth inhibition zone to 20 mm.

corind b d
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HOST-MEDIATED ASSAY DATA SHEETS
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COMPOUND FDA 71-26

OIL OF MUSTARD
TEST I

EE BIONETICS
Litton |
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COMPOUNDI FDA 71-26

HOST WEDIATED ASSAY REPORT SHEET

URGANISME SALMONELLA 741535-'

DOSE LEVEL: NEGATIVE CONTROLi = SALINE (ACUTE)

TREATHENT! IN VIVOs ORAL» ACUTE

A B

ANIMAL RAW CFU X  TOTAL CFU X
NUMBER 10ET/0.,6ML  T10E8/1.0ML

1 © 97440 16423

2 71410 11.85

3 91480 15430

4 73,30 la.22

5 66,10 11.02

6 60,30 10,05

7 42,20 1.03

8 67.40 11.23

NO. OF ANIMALS EQUALS B
TUTAL CFU OUT OF RANGE EQUALS 4

COL. B
(X 10£8)
ME AN 11487
RANGE 9.20
MAK 16.23
MIN To03

NO QUTLIERS

DATE STARTED?

C
TOTAL KO.
MUTANTS X
10E0/1. oML

B.00
5,00
5.00
0000
5.00

.00
65400
5.00

CoL. C
(K IOEU)
5-13
3000
3.09
5.0“

FEBRUARY Z1,

0
MUTATIORN
FRE (C/8)

X 10E-8

49
.42
33
049
054
a80
+B5
*45

CoL. D
(X IOE-bl
059

53

+85

.33

19713

17
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HOST MEDIATED ASSAY REPORT SHEET ~ . .-~

COMPOUND! FOA 71-20 ORGANISMI SALMONELLA TA1530.

OOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/KG [ACUTE)

TREATMENT: IN VIVO» ORALs ACUTE OATE STARTEO: FEBRUARY 21y 1973
A 8 c 0
TOTAL NOe MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (c/B)
NUMBER 10E7/0,8ML  T10EB/I.OML  10E0/]1.0ML X 10E-8
1 32440 Se40 ; 67.00 12441
2 35050 5492 94,00 15459
3 43.60 Te27 10760 14.72
4 55,10 918 "B5400 "9.26
5 60,00 10,00 103,00 10,60
6 5240 Ba73 124400 14,20
7 5810 9.68 112,00 11.57

NO, OF ANIMALS EQUALS 7
NG« OF CONTAMINATED EGUALS 1
TOTAL CFU OUT OF RAth EGU&L& é

COLe B CoL. C COL, D
(X' 10€8) (X 10E0) (X 10E-8)
MEAN Bo03 99,57 12469
RANGE 4.60 ‘ $7.00 6463
MAK ™ 10,30 124,00 15,49
MIN 5e40 67400 $.26

NO OUTLIERS

18
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:
N : HOST MEDIATED ASSAY REPORT: SHEEY
% |
- COMPOUND! FDA T1-26 ' ORGANISMI SALMONELLA f*l5§é
i
t e DOSE LEVEL: LOW ~ 0,001 MG/KG
=) TREATMENT: IN VIVOs ORALs ACUTE PATE STARTED: FEBRUARY 21+ 1973
A% T T T T e
s A B ¢ 0
" TOTAL NO. MUTATION
L ANIMAL RAW CFU X  TOTAL CFU X RUTANTS X FRE (C/8)
~ NUMBER 10E7/0.6M.  10E@/1.0ML  10EQ/T.0ML X 106-8
e 1 52,80 8480 . T.00 ¢80
2 37460 Ge2T 10,00 1.60
9 3 44,80 ’ Teb7? 14.00 1.87
M Q 9-’ li) 15 58 7.00 0‘65
: g 52,50 BeT5 9,00 1.03
r 6 6.004? ’ 19.37 10-00 99
e 7 37.20 6e20 4o 00 65
) ND, OF ANIMALS EGUALS 7 ,
1 NO. OF CONTAMINATED EGUALS 2
(b TOTAL CFU QUT OF RANGE EQUALS ]
xr CoL. & COLe G COL. D
{;; (X 16EB) (X 10E0) (X 10€=8)
. MEAN 9,01 BaT1 1409
!, RANGE 9.32 10,00 1,42
s MAX 15,52 14,00 1.87
o MIN boZﬁ 000 «45

NO OUTLIERS

N

3
o

H |

|

™y
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_HOST WEDIATEQ ASSAY REPORT SHEET

CONPOUND: FDA T1=26

DOSE LEVEL: INTERMEDIATE ~ 0,01 MG/KG

TREATMENT? IN VIVOs ORALs ACUTE
A I C
TOTAL HO.
ANIMAL RAW CFU X  TOTAL CFU X RUTANTS X
NUMHBER 10E7/0,0ML 10€8/1,0HL 10E0/1.0ML
1 5650 9e42 8.00
2 59,40 9490 9400
3 4T .90 T.98 8.00
4 65,60 10653 5,00
5 B4 Ty 14,12 12400
6 424060 7,00 i7.00
7 54470 9,12 9,00
NO. OF ANIMALS EQUALS 7
NOo OF CONTAMINATED EGUALS 1
TOTAL CFU OUT OF RANGE EWUALS Z
COL. B COL. C
(X 10£3) (X 10EQ)
ME &N " 9.78 C STl
RANGE Tel2 12,00
MAX 14.12 17,00
RIN T«00 5.00
® SUMMARY WITH OUTLIERS REMOVED
COL. & COL. C
(X 10£3) (X 10E0)
HEAN T 10.24 8,50
RANGE 6e13 7400
KAX ™ 14,12 12,00
MIN "Te9B 5608

URGANISMI SALMONELLA TA1530.

DATE STARTED? FEBRUARY 214 1973

o
HUTATIOR
FRE 1C/B)

X 10L~8

*85

.91

1.00

46

85
2ab3 it

COL« O
(X 10E=38)
1-07
197

2 43

.46

COL. D
(X 10E=8}
o4

56

1.00

.96
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COMPOUND! FDA T1~26

s B |

DOSE LEVEL! LDS = Oul MG/KG

TREATMENT! IN VIVOs ORALs ACUTE

A B
L ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7T/0.5ML 10E8/1,0ML
1l 52.?? 10045
2 76,20 12470
3 65450 10.92
’} 4 ST.80 Ye53
f 5 31.20 5,20
6 121.70 20e28
n L4 31.80 5¢30
-
t NO, OF ANIMALS EGUALS 7
““r, TOTAL CFU OUT OF RANGE EGUALS 3
e COL. i
(X 10E8)
] HEAN 10.65
L RANGE 15.08
NAX 20428
g MIN 5420
&
-
i)
s COLe B
ﬁ : (X 1UEB)
m ME AN 11,55
e RANGE 14,98
MAX 20,28
”~ MIN 5e30
ir

HOST MEDIATED ASSAY REPORT SHEET

ORGANISMI SALMONELLA TA1S3¢-

DATE STARTED}

c
TOTAL NO,
AUTANTS X
10E0/1.0HL

15,090
’17000
llnﬂﬂ
9.00
14.00
19.00
9.00

COLs C
(X 10ED)
13.43
10,00
19.00
9000

¥ SUMMARY WITH OUTLIERS REMOVED

COL. C
(X 10D
13,33
10.00
19,00
e 00

FEBRUARY 21, 1973

O
HMUTATION
Fnt (C/H)
X 10&‘&

1 43
134
1001

33
2069

094
!!IO

CoL. D
(X 10E=-8)
1443
le76
2069
093

COL- 0
(K IGE‘E)
122

o 75

1.70

23

21



L.
: HOST MEDIATED ASSAY REPORT SHEET
:{ﬁ .
~ COMPOUND: FDA T1-26 ORGANISMI SALMONELLA TAl53y
n
{7 DOSE LEVEL: NEGATIVE CONTROL = SALINE (SUBACUTES)
’{, TREATMENT: IN VIVOs ORAL+ ACUTE DATE STARTED! FEBRUARY 23s 1973
3 a ) i
A 8 c D
TOTAL NO. MUTATION
LS ANIMAL .~ RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/8)
NUMBER 10E7/70.5ML 10E8/1.0ML 10E0/1.0ML X 10E-8
gz 1 404,40 673 ; 5.00 T
’ r 65,00 10,43 6400 55
" - 3 31.9G S5.32 3.00 56
i "0 47 70 Z?b 6.00 07.)
o 5 $2.80 B.80 6,00 o68
. 6 59.‘00 Pe20 7000 07!
e 7 94,40 15,73 10.00 b4
L 3 41.10 6 85 000 0_53
|
I NO. OF ANIMALS EQUALS & ‘
a{é ' TOTAL cru OUT OF RANGE EQUALS 2
- T COL. 8 COL. G COLe D
3 ' (X 10EH) (X 10E0) (X 10E=8)
a MEAN 9,0l 5.88 e65
- RANGE 1C,42 7,00 $20
el HAK 15.73 10,00 o715
s MIN 5432 3400 455

NG OUTLIERS

h

L
e

T

-
&

Lo

T ' 22
1! - : o |



HOSY MEDIATED ASSAY REFORT SHEET

COMPOUND: FDA 71=25

DUSE LEVEL: LOW = 0,001 MRG/KG

TREATHENTI IN VIVOs ORALs SUBACUTE

A

ANIMAL
NUMBER

RAW CFU X

58,30
44,80
41380
31010
60.40
32,30
31440

Lol O BT P ) N e

NO, OF ANIMALS EQUALS

10E7/34 EML

8

TOTAL CFU X
10£6/140ML

7

NO. GF CONTAMINATED ELUALS _
TOTAL CFU OUT OF RAN@E EQUALS 4

MEAN
RANGE
HAX
HIN

ME AN
RANGE
MAX
MIN

* s

UMMARY W1Td OUTLIERS REMOVED

972
TobT
6.97
5.18

10,07

538
5.23

i

COL. ®
(x 10E8)
715
4.88
10007
Hnlﬁ

COLo 8
(X 10E&)
U Teba
“-BB
10,07
5:18

¢
TOTAL NO.
MUTANTS X
10E0/140ML

10.00
7,00
11.00
7.00
6,00
17.00
7.00

CoL. C
(X lOEU)
02?

COL. C
(X 10&01
6400
5.00
11 00
6.00

OATE STARTED: FEBRUARY 23,

0
MUTATION
FiHE (C/8)
% 10E=8

1,03
‘agﬁ
1.58
135

e 50
3.16
1.34

;DLO Q
(X 10E-3)

‘1;43'

2456
3.1&
250

CoL. D
(X 10E=8)
1.14

98

1.58

«60

ORGANISMI SALMONELLA TA1530 -

1873

23
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HOST KEDIATED ASSAY REPORT SHEET

COMPOUND! FDA T1=2&

DOSE LEVEL:

INTERMEDIATE = 0401 NG/KO

TREATMENT? IN VIVOy ORALs SUBACUTE

ANIMAL

NUMBER

o O U P PN

NOs OF ANIMALS EQUALS
HO. OF CONTAHINATED E4UALS
TOTAL CFU QUT OF RANGE EGUALS ¢

FAW

A

6la40
31.00
32,60
59;#0
34,20
44400
40450

MEAN
RANGE
MAX ™

HIN

MEAN

RANGE
MAX
MIN

CFU X
lOE?/D.bNL

B

TOTAL CFU X
lOEB/l OHL

64590
5417
Sed7
9,90
Se70
T.33
6075

1

COle B
(X lOEB)
6 75
4,73
9.90
5417

COL. B
‘x IOFB)
5092
4eT3
9;90
5017

ORGANISM:

c
TOTAL NO.

RUTANTS X
10E0/1,0M1

14,00
15,00
12.00
18400

7,00
18,00

16400

COL . c
(X 10E0)
14,29
11 00
15.00
009

® SUMMARY WITH OUTLIERS REMOVED

COLe C
(X 1060)
IJ‘SU
6e00
43000
12400

SALMONELLA TA1538

DATE STARTEU: FEBRUARY 23+ 1973

MUTATION
FmE {C/B)
x 10E~E

2403
2.90
2.20
1.42
1Q23 &
2485 N
2437

Col.« D
(X 1GE~3)
2,16
e
2,90
1.23

COL. D
(X 10E=-5)
2;30
1.09
2490
l.62

24
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HOST BEDIATED ASSAY REPORT SHEET

COMPOUND! FDA T1=26
DOSE LEVEL! LDS = 0.1 HG/KG

TREATHENT! IN VIVOs ORALs SUBACUTE

A B
ANIMAL RAW CFU X TCTAL CFU X
NUMBER 10E7/70.6M0  “10€6/1.0ML
; 56,30 .15005
- 36,20 G033
3 53.80 9,d0
4 B7,40 14,57
5 31.60 5,27
6 53.30 Y480
7 52013 Boﬁﬁ
8 75-70 12 62
U, OF AHIMALS EQUALS 1T
NO, UF CGNTAHINATEB E&U&Lb 1
TOTAL CFU OUT OF RAN&E EwUALb 1
COL. 8
(x IDEd’
MEAN lU 35
RmﬂGE 10,78
MAX 16.05
HIN boaf

NO OUTLIERS

ORGANISM: SALMONELLA ?AI 533

DATE STARTED! FEBRUARY 23y 1973

C o
TOTAL NOo MUTATION
MUTANTS X FRE (C/B)
10E0/1,0HL X 10£=8

24,00 1.53
17.00 282
13.00 1.33
22.00 1.51
17000 ) 3,23
17.90 1 7‘$
16000 1.&4
21-00 ‘ ;,9%
CoL. C COLe O
(x 10E0) (X 10E=-8)
- 18438 1.55

11.00 1.90

Zﬁ.OO 3,23

13,00 1.33

25
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COMPOUND 3

HOST MEDIATED ASSAY

FOA Ti-26

REPORT SHEET

ORGANISM} SALMONELLA G=46

DOSE LEVEL: NEGATIVE CONTROL = SALINE (ACUTES)

ANIMAL
HUNMGER

T R T I STR T NI

- NO. OF ANIMALS EQUALS o]

NO, OF CDNTANINATED EGUALS

NO OUTLIERS

A 8
RAW CFU X TOTAL CFU X
1057/0  GML IOEBII.OHL
94,00 15.67
95,88 15,97
63.20 10,53
83.20 1553
78.20 13.03
Ba,40 14,07
!g? #Q 21.23
97.06 16,17
2
CoLe B
(X loLs)
MEAN 1528
RANGE 10.70
MAX 21.23
HIN 10453

OATE STARTED! JANUARY 1S, 1973

C
TOTAL NO,.
MUTANTS X

10EQ/1.0ML

11.00
10009
9000
9.00
TG00
5.00
lﬁoQU
6-00

COoLe C
(X lOEO)
9.25
10.00
15.00
b-DO

(]
MUTATION
FHE
x IOF"S

.70 ’
.63
e85
obb
o DY
e 36
.71
.37

CoL. D
(X 10&—8)
61

1.70

« 85

.36

(C/B)

26
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COMPOUND: FDA Ti-26

Ty Ty

1Y
A 8

& ANIMAL RAW CFU X  TOTAL CFU X
| - NUMBER 10E7/0.6ML " 10E8/140ML
r 1 58,60 9477

- ¢ 70,60 11.77

‘ 3 BT.40 14,57
B 4 64420 10.70

B S 58,70 9,78
. 6 50,80 - Y
™ 7 44,30 T.38
‘f? 8 59,85 997

9 75,40 12,57

g NO, OF ANIMALS EQUALS 9

NOs OF CONTAMINATED EWUALS

e 3

. ME AN
’rw RANGE
i MAX
MIN
NO OQUTLIERS
5T0P

s §

f?

TREATHENT! IN VIVO, ORALs ACUTE

i

CoLe B
(X 10E8)

10455

“Ta18
14457
738

ORGANISH:

\\‘

HOST MEDIATED ASSAY REPORT SHEET

DOSE LEVEL: POSITIVE CONTROL = DHN ~ 100 MG/KG

C

TOTAL NO.
RUTANTS X
1060/1,0ML

214,00
107,00
219400
137,00
184400
172,00
203,00
220400
168400

COL. C
{X 10EQ)
180e4a
113,00
220,00
167,09

 SALMONELLA" G=46"

OATE STARTED! JANUARY 1%, 1973

)]
MUTATION

FHE (C/B)

X 106~8

21.91

9,09
15.03
12,80
i5.01
20431
2207
13,37

COL. D
(X 10E=8)
17.88
18440
27449
Fe09

——— —r——. . — —. —— —— ———




HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FOA 71-26 ORGANISMI SALMONELLA G-46 -
DOSE LEVEL! LOW = 0,001 MG/KG

{ JREATHMENT: IN VIVOe ORALs ACUTE 'DATE STARTED! JANUARY 154 1973
3 A 8 c 0
1 TOTAL HO. MUTATION
39 ANTMAL RAW CFU X  TOTAL CFU X RUTANTS X FRE 1C/8)
S NUMBER 16ET/046KL 10EB/1.0ML 10E0/1.0ML X 10E-8
(n 1 35,40 , 5450 9.00 1,53
E? 2 67.20 " 1120 © 19.00 1.70
- 3 64418 10468 14,00 1.31
| 4 127,10 2lel8 15.00 oT1
T 5 54,20 G403 12.00 1.33
o 6 67420 11.20 9.00 «80
B 7 51400 Be50 Be 0T 094
g ; 8 7‘.20 12 -5[ : l(}.GO . 081
L} 3 Tle40 11.94 10.90 -
S .

NO. OF ANIMALS EQUALS 9 .

NOs OF CONTAMINATED EQUALS 1

.
f, COLe & COLe C COL. D
i (X 1oe8) (X 10ED) (X 10E~8)
A » ~ MEAN | - 11.33 11.78 111
P |  RANGE | 15.28 11.00 «99
n MAX 2l.18 19.00 1.70
{ , HIN 5499 Be0G 71
é NO OUTLIERS
.WrEOP

v

7

1

¥

”

¢

[

3

" : -

S

~ A 28
L
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'HOST MEDIATED ASSAY REPORT SHEET

i |

COMPOUND: FDA T1=26 ORGANISMI SALMONELLA 'G~46

A o
£
e

DOSE LEVEL: INTERMEDIATE ~ 0e01 MG/KE

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTEC! JANUARY 15, 1973

oy

A 8 C D
TOTAL NO. MUTATION
MUTANTS X FrE (C/B)
10E0/1,0ML - £ 10E-B

Ty

ANTMAL
NUHBER

RAW CFU X
10E7/045ML

TOTAL CFU X
1068/140ML

44.70
51.80
123,40
9?-70
§§-20
60,70
35,29
4710
20070

7445
8463
20,63
14495
11,03
10.1¢
5.87
Te85
6.78

900 1.21
Ge010 «69
11,00 53
11.00 74
7.00 «63
7.00 &9
4,00 «68
3,00 38
T.00 1.03

¥
o iiign

L NS W

NO, OF ANIMALS FQUALS 9
NO. OF CONTAMINATED EQUALS
COL. &

COLe C COLe D

1j

Dher

n
% |

~)

|-

TT) ;

H P

S VS S
Yy Y T3

f o—

NO OUTLIERS

MEAN
RAMGE
MEX
HIN

(X 1C€E8)
10,37
14,77
20et3

5487

(X 10€0)
Teg2
8.00

11.00
3400

(X 10E-8)
L W73
.83

1.21

L

29



HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=28 ~ ORGANISMI SALMONELLA®G-46-.
DOSE LEVEL! LDS = U.1 MG/KG

,.

JREATMENT? IN VIVOs ORALs ACUTE - DATE STARTEO! JANUARY 15+ 1973

o

A B ¢ D
} TOTAL NO o HUTATION
ANIHAL RAW CFU X TOTAL CFU X HUTANTS X FRE (CrB)

NUMBER : 10E7/0.0NL IGEBII.OML IOEOII.GHL X 10k=8.

D

94,00 15,87 7.00 .45
79.20 T 13e20 8400 el
42,24 7.03 4,00 57
37400 6.17 4,00 o6
62,20 10,37 18,00 1.74
63450 10,58 4,00 o 30
f;é!b 6485 9.00 IQJI
The30 12438 6.00 A
$8.70 A?c?é . . 0.00 . oﬂl
85.70 14,28 10,00 : 70

Sy e

,.ﬂj
O G RN N N i

(R ol

fla'

=]

ND. OF ANIMALS EQUALS 1

-~ COL. © COLe C COL. ©
4 (X 10E8) (X 10€0) (X 10E=8)

HMEAN 10063 ‘ 7050> ' . T3
RAN@n G50 1“006 }-JQ
MAX 15‘57 18000 ;074
KIN 617 4,00 038

s B

HO OUTLIERS

=
Q
0

Ao,

= oy

-y

Vo ] :
¥ - v-rgj
s F P a

.

30

:fﬁjg
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HOST MEDIATED ASSAY REPURT SHEET

COMPOUND: FDA 7126

OOSE LEVEL:

TREATMENT? IN VIVOy ORAL»

ANIMAL
NUMUER

B0 B AR PO U

A

RAW CFU X
10E7/G.sHL

111.60
90.70
98,30
T7.40

108400

128,10

121,90
31 y B G

NO. OF ANIMALS FKRUALS
NC, OF CONT&MINATEU E@UALS

Pt it oot it vt et _pareseat e oot

MEAN
RANGE
MAX
MIN

HEAN
RANGE
MAX
MIN

ACUTE

B

URGANISM: SALMO

NEGATIVE CONTROL = SALINE (SUBACUTES)

NELLA*G~46-

- DATE STARTEDD JANUARY 19, 1973

c
TOTAL HNO.

" TOTAL CFU X MUTANTS X
106871 40K 1060/1.0ML
18.60 T 13.00
is.12 Se00
16,38 B.00
12,90 &£.00
18.00 B400
21.35 9,00
20432 12.00
5e30 7,00
5
2
CoL. & COLs C
(% 10£8) (X 10E0)
16,00 - Be50
16 0) .00
21435 13.00
5¢30 5400

% SUMMARY WITH DUTLIERS REMOVED

COL. 8 COL. C
(X 19€8) {X 10€D)
17.52 Ba71

8445 Bo00
21.3% 13.00
12,50 5400

5 \’h"‘
“

P Say it et | i _ | WAy g e, . Gt

D
MUTATION
FHE (C/B)
X 10&-8

oTO

.33

49

.47

.4&

042

039
1.3z =

CoL. D
(X 10E-8)
+ 60

.99

1.32

.33

CoL. D
(X 1¢E~-8)
k49

«37
79
«33
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COMPOUND: FDA T1-26

DOSE LEVEL:

TRE&THENTS IN VIVOs ORALs SUBkCUTE

ANIMAL

NUMBER

i~ O A LD

HOST MEDIATEQ ASSAY REPORT SHEET

LOW = §,00]1 MG/KG

A B c
TOTAL NG,

RA% CFU X  TOTAL CFU X MUTANTS X
10E7/8.5M. T10EB/1,0KL 10E0/1.0ML

31 10 . 5q18 _ TQUG
53,50 . 8492 T.00
52.80 B8O 4400
&8, 30 11‘36 4,00
61.“0 19.35 3,00
59.00 : 9.83 15.00
63.10 19 35 _ 3.00
54 TU 9 lf' 11 00

NO, OF ANIMALS EGUALS 3
NO. OF CONTAMINATED EQUALS 1
TOTAL CFU OUT OF RANGE EQUALS 1

NO OQUTLIERS

COLO ] QUUQ 9
‘K 10E8) : (X 10ED)
MﬁAN a 9.(3 6,88
RANGE 6,20 13,60
MAX 11,38 16406
HIN 5.;& 3.60

DATE STARTED!

JANUARY 19,

Eh)
MUTATION
Frt (C/B)
X 10e-8

1.35
79

e 45
35
Y4
1e63
°29
1.21

CoL. D
(X 10&*&)
: 79
1.34
1463

RY3

UHGANISM! SALMONELLA G4o -

1973

32
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e COMPOUND! FOA T1-26
n DOSE LEVEL: INTERMEDIATE =~ 0,01 MG/KG
iy TREATMENT! IN VIVOs ORALs SUBACUTE
Tﬁ
5{ A B
' ANTMAL RAW CFU X TOTAL CFU X
rj NUMBER 10E7/7045ML  T1OES/1.0ML
N 1 51e40 857
£ 2 E&.00 14,00
{ 3 §§-?U 14.12
Q{? 4 31.70 5428
| 5 39,10 @.38
- 6 43,59 T+25
- 7 60,00 10,00
H.) .
{* NO. OF ANIMALS EQUALS
(- NO. OF CONTAMINATED EuUALS b
sT@ TOTAL CFU OUT OF RANGE EQUALS - ]
3
~ COL. i
;Yj (X lﬂﬁh)
1, ME AN 9439
- RANGE 8.83
| MAX 14.12
o MIN 5,28
- CoL, B
" (X 10£8)
t HEAN 10.08
RANGE T.60
7 MAX léol2
It MIN 6:52
- =ToP :
I
T?
Fi
Mfg
T@

MOST MEDIATED ASSAY REPORT SHEET

DATE STARTEDS

>

TOTAL NO«
UTANTS X
10E0/1.0ML

5400
3.00
15000
8400
Se090
500
3.00

CCL. ©
(X IGEO)
G.43
12.00
1)900
3.00

¥ SUMMARY w1TH OUTLIERS REMOVED

COLs C
(X 195?)
617
12.00
15.00
3.00

ORGANISMI SALMONELLA® G-46:

JANUARY 19,

D
MUTATION
Ft& (C/S)
X IGE-&

«58
o2l
lelib
1. )1
oT7
«83
o 30

COL. D
(X 10E=5)
« T3

1.30

1 51

o21

COL. D
{% 1UE=8).
«03

« 859

1,06

o<l

1973

33
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1=26  URDANISMI SALMONELLA- G-io

DOSE LEVEL:! LDS = 0.1 MG/KG.

TREATMENT! IN VIVOs ORAL»s SUBACUTE - DATE STARTEO? JANUARY 19, 1973
e A 8 c D
TOTAL NOe MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X Feb 1C/8)
NUMRER I0E7/0.6M T10EB/1,OML  10E0/1.0MC X 1og-8
1 69440 11.57 T.00 061
2 BTe40 T 14457 14,00 %6
3 48,50 “8.08 "8.00 «99
4 40,70 6.78 3,00 .44
5 61,10 16.18 Se00 +49
7 9T.30 16.22 - 12400 XL '
NO. OF ANIMALS EOUALS 7
NO. OF CONTAMINATED Eauals -
TOTAL CFU OUT OF KRANGE EGUALS 1
CoL. 8 coL. © COL. O
(x 10E8) (X 1oE0) (x 10£-4)
ME&N 11.02 902? Py <1
RANGE 943 13,00 l.20
HAX . 16.22 16,00 le6%
HIR Ge78 3.00 o 4h
¥ SUMMARY WITH DUTLIERS REMOVED
COL. ® COL. C COL. b
_ (X 10£8) (X 10E0) {X 10E=~8)
MEAN 11.23 - BT o7
RANGE J+43 11.00 «55
MAX l6.22 14,00 «99
HIN 0e78 3200 ks

34
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HOST HEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-26

.

.
{T ANIMAL RAW CFU X
NGMBER  10ES/1<0ML
| 1 811,00
’ 2 624.00
3 ‘?8600(}
ij? s 654,00
: 5 622400
- 6 1352,00
;{5 7 408,00
1 8 414,00
. 9 952,00
!E? TOTAL

-

~y

s
Lot

NO. OF ANIMALS EGUALS

MEAN C/MEAN B =

- MEAN
. RANGE
; MAX

MIN
NO DUTLIERS

k.l
S
1y
e
0

~3

» ]

~3

TREATMENT! IN VIVOs ORALs ACUTE

.
TOTAL CFU
SCREENED X
10E5/140ML

.81
.1
49
o 6%
262

1.35
‘i1
s
95

6.36
9

TOTAL SCREENED OUT OF RANGE EGUALS

5.19

CGL-.‘ H

(X 10E)

71
54
1435

ed1

DOSE LEVEL: NEGATIVE CONTROLI - SALINE (ACUTES)

C

TOTAL
RECOMBINANTS
71eCML

5.00
4200
4.00
3.00
Oe

2200
S.00
4,00
6.00

33.00

CoLs C
(X 106E0)
3.67
6,00
6400
0e

URGANISM! SACCHAROMYCES D=3

 DATE STARTEDI JANUARY 15, 1973

D

RECOMB/CFU

SCREENED X
10=5

617
6.4l
Be23
4,32
Ve
ledi
12,25
7466
6.310

CGL, O
(X TGE=5)
) -(}.139
12.25
12,25

9.
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COHPOUND: FDA T1-26

. |

- TREATMENT? 1t

ﬁ
1 -
A
i '/
{ ANTMAL RAW CFU X
- NUM&:R lDE:/I.ﬂHL
VIT ;~N\\ 1?10.00
' n 496,00
3 537.00
Iﬁ o 1104,90
; 5 350.00
. 6 Y37.00
§11 7 314,00
S \ B 88’-1 QU
;E: IQTAL

HO. OF ANIMALS EGUALS
TOTAL JCREENEQ DUT OF

L osiiuintanat
b g
4091

MEAN C/MEAN B =

—y

MEAN
- RﬁNGE
2{? HAK ™
R MIN

=y

MEAN C/MEAN B8 =

g? HE&N
o+ RANGE.
| MAX

0 MIN
i 510P

{ VIVOs ORALs ACUTE

B
TOTAL CFU
SCREENED X
106571, 0ML

1.71
250
56

1. 10
035
VT
031
»88

6633

B
RANGE EQUALS

54.83

COL. H
(X 109

079

1.40

I 71

031

* SUMRMARY WITH OUTLIERS REMOVED

49.58

COLo i3

(X 10£5)

.Bb
1.36
1. 71

-35

HOST MEDIATED ASSAY REPORT SHEET

DRGANISM! SACCHARDHYCES D=3

DOSE E?!@EE{PQSIIlVF CONTROLI = EMS = 350 MG/KG TeMe
N

OATE STARTED!

c
TOTAL
RECOMBINANTS
7140ML

38,00
2700
54,00
T7.00
15,00
34400
47,00
52400

347.00

CoL« C
(X 10£0)
43,38
59,00
??uOQ
16400

COL. €
(X I0ED)
42486
59,00
77,00
16,00

JANUARY 12, 1973

)
RECUMB/CFU
SCHREENED X

lup~-5

£2.22
B e bb
100, 56
62.75
5143
36.29
149,68 v
f.‘?o 02

COLs D
(X 10L~ﬁ)
aTe92
1274486
1#9.08
22-22

CilLe D
(X 16E~5)
5625
??5.34
100456
€cecl

36
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COMPOUND! FDA 71~26

HOST MEDIATED ASSAY REPURT SHEET

./////

DOSE LEVEL: LOW ~ 0,001 MG/KG

A

ANIMAL RAW CFU X
NUMGER 10ES/100ML

1 391.00

2 B69.00

3 1217.10

4 5 set.u0

5 24 714,00

6 S 357,00
7 820400
ToTAL

NO. OF ANIMALS FGUALS

 TREATMENT! IN VIVOs ORALs ACUTE

8

TOTAL CFU
SCREENED™ X
10ES/1.0ML
«39

« 87

1023

.6§

«71

40

82

3.03

TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B

MEAN C/MEAN 8

ME AN
RANGE
MAX
MIN

ME AN
RANGE
HMAX
MIN

7.35

COL.. b
(X lﬂf

.73

o83

l. 22

039

599ﬁ

COL. B
(X 10€5)
oT7

253
1.22
039

ORGANISH:

c
TOTAL
RECOMBINANTS
7le0ML

300
T.00
900
4,00
400
5¢00
Se00

37.00

3

CoL. C
(X IOLU)
Judg
6000
9»0Q
3400

¥ SUMMARY «ITH OUTLIERS REMOVED

COoL. C
(X 10E0)
51'33
5»30
9,00
3400

SACCHAROMYCES D-3

D

HRECOMB/CFU
SCREENED X

10;*3

TedT
5.0&
Te40
: 6036
Se Bv
12‘31
6.1&

COL. O
(X IQF*S)
7.69
HeYG
12059
5660

CoL. O

- AX 10E-5)

& 87
245
8406
5460

 DATE STARTEO! UANUARY 15, 1973

37
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i |
(~' | *\ 'HOST MEDIATEQ ASSAY REPORT SHEET
- | | 2
H COMPOUND: FDA 71-26 ORGANISMI SACCHARDMYGES D=3
Se DOSE LEVEL! INTERMEDIATE = 0,01 MG/KG

i
r TREATMENTZ IN VIVOy ORALe ACUTE DATE STARTEDS JANUARY 15, 1973
i
- A B c D
¥ TOTAL CFU TOTAL RECOMB/CFU
¥l ANIMAL RAW CFU X SCREENED X RECOMBINANTS  SCREENED X
e NUHBER 10ES/1L0ML  1UE5/1,0ML 71.0ML 10E~5
Se 1 . 628400 063 Bo0O 12,74

: 2 932,00 93 ~ 11.00 11,80
u 3 852400 .85 12.00 14.08
- 4 357400 .36 7400 19.61
' 5 464400 -9 5400 BT TR
- 6 433,00 e43 10400 2369
. 7 847.00 e85 14,00 16,53
i TOTAL | 5.01 67400
LFS ND. OF ANIMALS EQUALS 7

KOs OF CONTAMINATED EGUALS i
[w TOTAL SCREENED OUT OF RANGE EQUALS 2
ul MEAN C/MEAN B = 13.37
i | COL. B COL. C COLe D
@wYT . (X 10ES) (K LOEDY (X 10E~5)
NE - MEAN 72 9457 14472
. RANGE ol 9400 17,91
o MAX <96 14,00 23.09
i MIN .36 5400 5419
- ® SUKMARY WITH OUTLIERS REMOVED

: MEAN C/MEAN B = 15,31

;1 COLe © COL+ C COLe O
K (X 10E3) (X 10eD) (X 10E=5)
Ke ME 4N &7 10,33 16,31
‘! RANGE 58 T.00 1129
. MAX 093 14,00 23409
N MIN 35 T.00  11.80
C{yToP

L
7
v

5

38
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- amﬂs:. SACCHARDNYCES D=3

KECOMB/CFU
_ SCREEMED X

LGL‘ 5 S
‘3(3 1GE=5)
S 1T.25
A LaTE
-
F Cllees .
,43 cur ,
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HOST MEDIATED ASSAY REPORY SHEEY

CO4POUND: FDA T1-26

TREATMENTI IN VIVOs ORAL:s ACUTE

. A B
. TOTAL CFU
£ ANIMAL RAW CFU X SCREENED X
RUHsER 10E5/140KL 1065714 0m1
[ 1 985,00 .99
' 2 564400 «56
{? 4 172,00 77
ﬁ 5 1442.00 lida
. 6 1183,00 1.18
fjj 7 347,00 ¢35
) 8 442,00 o44
{7 ToTaL s.12
NO. OF ANIMALS EGUALS 8
{ TOTAL SCREERED OUT OF RANGE EGUALS
*I? MEAN C/MEAN B = 3427
. CoL. H
,I] {X 10E5)
| HEAN 7T
‘ RANGE 1010
3 HAK 1.44
A MIN +33

NO DUTLIERS

ORGANISME SACCHAROMYCES D-3

' DOSE LEVEL: NEGATIVE CONTROL! = SALINE (SUBACUTES)

- DATE STARTED

S —-—

C
TOTAL
RECOMBINANTS
/14 0ML

2.00
4400
0.

1.00
6.00
5.00
2e00
O

20.00

COL. C
(X 18ED)
CeS0
e 00
6000
Ue

} JANUARY 124 1973

[}
RECOMB/CFU
SCHREENED X

10E-S

2,03
Te 09
Ge

1430
@.;Q
423
5.76
Qo

Cole D
(X 1GE=%)
3607
Teb9
TeY
Oe

40
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HOST MEDIATED ASSAY»REPURT SHEEY

- uk =

”"-n

™

COMPOUND! FDA T1-26 onaANxsni\snccnanonYCEs D=3

DOSE LEVEL: LOW ~ 0.001 NG/KG |

~q o~

TREATHENT! IN VIVOs ORALs SUBACUTE - DATE STARTEDY JANUARY 12+ 1973
. A 8 c 0
s TOTAL CFU TOTAL RECOMB/CFU
] ANIMAL RAW CFU X SCREENEO X RECOMBINANTS  SCHEENEO X
B NUMBER 10E5/1, OML I0ES/71,0ML 71,0ML: 10E~5
ki 1 643,00 o865 3.00 4462
L) 2 767,00 B £ 12400 16,06
3 802.00 «30 i7.00 21,20
"~ 4 500,80 o350 8400 16,00
A4 5 726,00 oT3 4,00 Se51
6_ 415000 ] 1; 00 2é.b1
7 354,00 .39 10.00 25435

TOTAL 4,23 65400

. NO. OF ANIMALS EQUALS 7
7. JOTAL SCREENED OUT OF RANGE EGUALS 3

r MEAN C/NEAN B = 15.36

COL. 8§ COL. C COL. O

7 (X 10E5) (X 10eD) (X 10E=5)
i MEAN o860 Ye29 16447
& RANGE o4l 14,00 21.88

“ MAX o8O 17,00 26451
MIN .39 3400 4,62

NO OUTLIERS
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HOST MEDIATED ASSAY REPORT SHEET
| )
COMPOUND: FDA 71-26 URGANISM: SACCHAROMYCES D-3
g@ DOSE LEVEL: .NMTERMEDIATE - 0,01 MG/KG
- TREATMENT! IN VIVOy ORALs SUBACUTE DATE STARTED: JANUARY 12, 1973
t |
| A B c D
~ TOTAL CFU TOTAL RECOMB/CFU
(] ANIMAL, RAW CFU X SCREENED X  RECOMBINANTS  SCREENED X
NUMBER 10ES/1.0ML  1DE5/1.0ML /1e0ML 10E=5
1 562,00 56 5400 8.90
2 902400 «90 1‘}909 ]_-5052
" 3 742400 74 17,00 €2491
1 4 664400 ' 66 15,00 22,59
o S 642,00 e 12,00 —~ 18,69
— 6 593400 «56 15.00 25430
e 7 386000 +39 15400 38,86 ¢
4 8 T 347400 35 4e00 11453
:ET TOTAL 484 97.00
s NO. OF ANIMALS EQUALS 8
- TOTAL "SCREENED OUT OF. RANGE EQUALS
Al MEAN C/MEAN B = 20405
" COL. B COL. C COL, D
uf} (X 10E5) (X 10ED) (X" 10E=-5)
| MEAN e60 12.13 20454
E RANGE «55 13400 29496
7 HAX 090 17400 38486
o MIN .35 4400 8e90
~}] 2 SUMMARY WITH OUTLIERS REMOVED
?? MEAN C/MEAN B = 18.42
o COL. B COLe C COLs D
" (X 10€5) (X 100y (X 10E~-5)
1 MEAN +64° 1T Y 17.92
A RANGE 55 13,00 16440
MAX *90 17400 25430
E} MIN o35 4400 Be¥0
s IN 3 4400 Be40

42
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HOST WEDIATED ASSAY REPORT SHEET
- COMPOUND! FDA T1-26 URGANISM$ SACCHAROMYCES Q*§'
ol :
DOSE LEVEL: . | ps = 0.1 MG/KG
_ﬂ;"’; TREATMENT! IN VIVOs ORALs SUBACUTE ' DATE STARTED! JANUARY 12, 1973
1 - » |
L A B ¢© D
F TOTAL CFU TOTAL. RECOMB/CFU
8 ANIMAL RAW CFU X SCREENED X RECOMBINANTS  SCREENED X
NUMGER 10E5/1 4 OML 10ES/1. OML 71.0ML 10E=5
’r 1 983.00 . W98 10,00 10,17
- 2 493,00 43 8,00 16,23
3 346,00 .34 3400 Be72
i E- 4 803.00 080 4,00 4098
ot i 870.00 W8T 7.00 B.0%
6 974400 97 5,00 5413
™ 7 527.0(} ' 053 7000 !302_8
{; 8 = 1264400 " 126 12400 5449
v 7 TOTeL - - 6.2b 26.00
5 NO. OF ANIMALS EQUALS 8
TOTAL SCREEMED OUT OF RANGE EWUALS 2
7 MEAN C/MEAN B = Be9%
COLs K COLo C CQLC D
: PI - (X 10E%) (x 100} (X 105=-3)
| ME AN .78 7400 g,.51
R.ﬂhﬁ_ﬁ 92 .00 11.2%
% “ HAX 1e26 12,00 16423
2 MIN o34 3400 4493

o

N0 DUTLIERS
TOP
)O014 W IN® EOF
WALKGACK SEGUENCE
DGRAM ENTRY LINE  ADDRESS CALLER LINE  ADDRESS
10 3FJU 007317 155. 001024

43
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3. Toxicity Data - Test Il

Compound FDA 71-26, 0il1 of Mustard, was prepared as a
2.2 to 3:4 percenf (w/v) nonstable emulsion and administered orally to five
groups of six male rats (average body weight 239 grams) at dosages of ;80
mg/kg, 200 mg/kg, 230 mg/kg, 260 mg/kg and 290 mg/kg.

Signs of toxicity consiﬁted of preening, ataxia, un-
triftiness and reduced activity. At termination all surviving animals were
killed and on necropsy no gross findings were observed.

The acute oral L050 for compound FDA 71-26 €is 189 mg/kg
with confidence 1imits of 151 mg/kg to 207 mg/kg (95% probability). The
LD5 is 162 mg/kg.

| IE BIONETICS
Litton

44
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TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-26

OIL OF MUSTARD
TEST I1
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Solvent: 0.85% saline

TOXICITY DATA
CONTRACT FDA 71-268

COMPOUND FDA 71-26 -

OIL OF MUSTARD

Dosage Form: Nonstable emulsion

Animals: Male rats with an average body weight of 239 grams.

A1l animals were observed for eight (8) days.

LDSO:

Dose

mg/kg
180
200
230
260
290

| IE BIONETICS
Litton

# Dead/# Animals

Day of Death and Necropsy

2/6
4/6
6/6
6/6
6/6

Day 2(2):
Day 2(4):
Day 2(6):
Day 2(6):
Day 2(6):

No gross pathology.
No gross patho]ogy.
No grbss pathology.
No gross pathology.
No gross pathology.

46



——3

m’a ".A

P,

- |

4, Host-Mediated Assay - Test II
The results of this evaluation at dose levels 100 to
1000 times greater than Test I show no indication of mutagenic activity in .
strains TA-1530 or G-46 and no recombinogenic activity in strain D3. This
latter result is somewhat inconsistent with the results of Test I. Analysis
of raw data does not indicate any aberrant tests and can be considered accurate.

The in vitro tests with D3 were not repeated.

O N0

David Brusick®

[E BIONETICS 47
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HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-26
~ OIL OF MUSTARD

TEST II
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HOST MEDIATED ASSAY

SUMMARY  SHEET

COMPQUND: FDA T71-26

SALMONELLA SACCHAROMYCES D-3
TA1530 G-U46
HMMF MFT/MFC MMF MFT/MFC MRF - MRT/MRC
(X 10E-8) (X 10E=-8) (X 10E=5)
ACUTE | .
NC 11.04 .94 13.77
PC 56.88 5.15 187.14 199.09 102.08 7.41
AL 2.88 , .26 3.10 3.30 21.79 1.58
Al , 4,79 A3 .92 .98 29.98 2.18
ALD5 11,74 1.06 1.26 1.34 13.46 .98
SUBACUTE
NC 11.04 1.00 1.00
SL 0. 0. 0. 0. 0. 0.
S1 ] 0. 0. 0. 0. 0. 0.
SLDb 5.46 49 0. 0. 0. 0.
IN VITRO TA1530 G-46 D=3
% CONC % SURVIVAL R X 10ES
NC |
PC
STOP

SRU'S:.5
]

!

!
S
[{s)



e N sk . et

STOP
SRU'S:.5

09

COMPOUND:

ACUTE
NC

PC

AL

Al
ALD5

SUBACUTE
NC

SL

S

SLD5

IN VITRO

NC
PC

FDA 71-26"

TA1530

MMF

(X 10E-8)

5.19
7.12
6.94
6.80

TAl1530

OO O

* o = @

gy

¢« o

HOST MEDIATED ASSAY

SUMMARY

SALMONELLA

MFT/MFC

W W
R

G-46

(X 10e-8)

OO0 O
oL
\O oy

* e e a e

. - - .
PO
\Q 2 O

O

MFT/MFC

140,36 -

Ol
O.
0.

.07
.95

D-3 '
6 SURVIVAL

e

SACCHAROMYCES D-3

MRF

(X 10E-5)

A
OO O MmK
AW

s e e o

11.03
8.62

13.69
0.

R X 10E5

MRT/MRC

QO oW
* e o 0

.78
1.24
0.



HOST MEDIATED ASSAY

SUMMARY  SHEET

COMPOUND: FDA T1-26 )
SALMONELLA

TA1530 G-146
AMF MFT/MFC MMF AFT/MFC
(X 10E-8&) (X 10E-8)

ACUTE '

~NC 1.00 1.91
PC 0. 0. 68.28 46,22
AL 0. 0. 0. 0.
AI 0. Ot O. 0.
ALD5 0. 0. 0. 0.
SUBACUTE
NC 1.00 1.91
SL O. O. Ou O.
SI 0. 0. 0. 0.
SLDS 0. 0. 1.87 .98 .
IN VITRO TA1530 G-46 D-3

% CONC % SURVIVAL

NC
PC

STOP
SRU'S:.5
i

LS

SACCHAROMYCES D-3

MRF MRT/MRC
(X 10E-5)

10.34
99.56 9
0. 0
0. 0
0. 0
10,34

0. 0.

0.
9.86 .95

R X 10E5
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26

DOSE LEVEL: HIGH ~ 100 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE
A B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0ML
1 12.20 2.03
2 23.30 3.88
3 15.80 2.63
y . 27.00 4,50
5 20.20 3.37
6 27.80 4,63
7 38.60 6.43
8 27.90 4,65
9 29.30 4,88
NO. OF ANIMALS EQUALS
TOTAL CFU OUT OF RANGE EQUALS 1
coL., B
(X 10E8)
MEAN 4,11
RANGE 4,40
MAX 6.43
MIN 2.03

NO OUTLIERS

ORGANISM: SALMONELLA TA1l530

DATE STARTED: JUNE 14, 1974

C D
TOTAL NO. MUTATION
MUTANTS X FRE (C/B)
10E0/1.0ML X 10E=-8

20.00 9.84
11.00 2.83
17.00 6.46
18.00 4,00
33.00 9.80
15,00 3.24
14,00 2.18
32.00 6.88
19.00 3.89
coL, C coL. D
(X 10E0) (X 10E-8)

19.89 5.46

22.00 7.66

33.00 9.84

11.00 2.18

2 T B & o % @ I B E B : o & ow P e oree o=
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HOST MEDIATED ASSAY REPORT SHEET

>

COMPOUND: FDA 71-26 ORGANISM: SALMONELLA TA1530

i |

DOSE LEVEL: NEGATIVE CONTROL - SALINE

.

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: AUGUST 8, 1974
f? A B C D
L) TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
Iﬁ NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10E-8
T 1 32.70 5.45 25.00 4,59
2 31.90 5.32 39.00 7.34
E} 3 32.20 5.37 39,00 7.27
. b 59,80 9.97 21.00 2.11
5 29.90 4,98 27.00 5.42
T} & 39,80 6.63 36.00 5.43
L 7 u5,40 7.57 31.00 : 4,10
g 35.90 6.65 35.00 A - 5.26
9 36.90 6.15 32.00 5.20
NO. OF ANIMALS EQUALS 9
’1 TOTAL CFU OUT OF RANGE EQUALS 1
r coL. B COL. C COL. D
(X 10E8) (X 10EO0) (X 10E-8)
Tﬁ MEAN 6.45 31.67 5.19
. RANGE h,g§ 18.00 5.23
MAX 9.97 39.00 7.34
f MIN 4,98 21.00 2.11
§
{q ¥ SUMMARY WITH OUTLIERS REMOVED
‘{ . .
! COL. B coL. C coL., D
(X 10E8) (X 10EQ) (X 10E-8)
{? MEAN 6.0 33.00 5.57
B RANGE 2.5& 14,00 3.2k
MIN 4,58 25.00 4,10
- ) 59
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HOST MEDIATED ASSAY REPORT SiEET

[

COMPQUND: FDA 71-26 ORGANISHM: SALMONELLA TA1530

DOSE LEVEL: POSITIVE CONTROL - DMN - 100 MG/KG

EE TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: AUGUST 8, 1974
| {: A B c D
: : TOTAL NO. MUTATION
ANTMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
1 NUMBER 10E7/0.6ML  10ES/1.0ML  10EO0/1.OML X 10E-8
1 39.30 6.55 118,00 18.01
Iﬁ 2 34,60 5.77 117.00 20.29
» 3 30.20 : 5.03 137.00 27.22
4 34,80 5.80 344,00 59.31
f?- 5 33.80 5.63 131.00 23.25
¢ 6 30,00 5.00 184,00 36.680
7 55.20 9.20 289,00 31.41
8 39.50 6.58 314,00 b7.70
{T 9 31.70 5. 26 22100 42110
| NO, OF ANIMALS EQUALS g
r} TOTAL CFU QUT OF RANGE EQUALS 1
coL. B COoL. C coL. D
; (X 10E&) (X 10EOQ) (X 10E-8)
‘ [@ MEAN 6.09 206,44 34,04
B RANGE 4,20 227.00 - h1,29
MAX 9.20 344,00 59.31
MIN 5.00 117.00 18.01

NO OUTLIERS

T )
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HOST MEDIATED ASSAY REPORT SHEET

o

COMPOUND: FDA T71-26 ORGANISIM: SALMONELLA TAl530

DOSE LEVEL: LOW - 1.3 MG/KG

(\ TREATMENT: IN VIVO, ORAL, SUBACUTE = DATE STARTED: AUGUST 8, 197%
A B C D
: , TOTAL NO. MUTATICN
r: ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
o NUMBER 10E7/0.6ML 10E6/1.0ML ~10E0/1.0ML X 10E-8
g} 1 34.20 5.70 35.00 6.14
4 2 24,40 ' 4,07 29,00 7.13
3 20,00 3.33 12.00 3.60
IE Y 20,30 3.38 33.00 11.53
5 19,40 3.23 36,00 11.13
6 26,40 4,40 32.00 7.27
o 7 27.40 4.57 23.00 5.0
{% 8 36.10 6.02 59.00 9.81
! 9 59.70 9.95 24,00 ’ 2.41
{? NO. OF ANIMALS EQUALS ¢
Lo TOTAL CFU QUT OF RANGE EQUALS 1
~ CoL. B coL. C CoL. D
! (X 10E&) (X 10EOD (X 10E-8)
MEAN 4,96 32.11 4 7.12
_ RANGE " 6.72 47,00 9,11
IE MAX 9.95 59.00 11.53
b MIN 3.23 12.00 2.41
~ NO OUTLIERS '
'E;STOP
JSRUs:.6
i

)
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HOST MEDIATED. ASSAY REPORT SHEET

o |

COMPOUND: FDA 71-26 ORGANISM: SALMONELLA TAl530
{T 'DOSE LEVEL: INTERMEDIATE - 13.0 MG/KG
. TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: AUGUST 8, 1974
{? A B C D
TOTAL NO. MUTATI ON
;5 ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
Y NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10E-8
- 1 17.40 2.90 11.00 3.79
{t 2 17.60 . 2,97 - 26.00 8.76
3 3 22.90 3.62 18.00 4,72
~ 4 27.60 4,60 23.00 7.17
?: 5 27.20 4,53 48,00 10.59
= 6 15.00 2.50 19,00 7.60
7 239.70 4,95 34,00 6.87
{‘? 8 20.30 3.36 22,00 6.50
} 9 13. 60 .27 24.00 10.59
10 33.90 5.65 ‘ 16.00 ‘ 2.563

NO. OF ANIMALS EQUALS 10

, COL. B CoL. € ccL. D
fz (X 10E8®) (X 10EQ) (X 10E-8)
» MEAN 3.76 25.10 ' 6.94
RANGE 3.38 37.00 7.76€
I} MAX 5,65 48,00 10.59
{ / MIN 2.27 11.00 2.63
NO OUTLIERS
25 TOP
iRU'S:.6

e S

}

P
A
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26

DOSE LEVEL: LD5 - 100 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE
A B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.,.6ML 10EE/1.0ML
1 20.70 3.45
2 10,80 1.80
3 25.10 4,18
4 21.20 3.53
5 30.50 5.08
6 34,30 5.72
7 21,20 3.53
8 18.50 3.08
] 18.00 3.00
10 20.90 3.48
NO. OF ANIMALS EQUALS 10
CoL. B
(X 10E8&)
MEAN 3.69
RANGE 3.92
MAX 5.72
MIN 1.80
* SUMMARY
CoL. B
(X 10EE)
ME AN 3.70
RANGE - 3.92
MAX 5.72
MIN 1.80

QORGANISM: SALMONELLA TAl530

DATE STARTED: AUGUST 8, 1974

c D
TOTAL NO. MUTATION
MUTANTS X FRE (C/B)D
10£0/1.0ML X 10E-8

23.00 6.67
14,00 7.76
30.00 T.17
41,00 11.60
17.00 3.34
27.00 4,72
13,00 5.38
22,00 7.13
27.00 3.00
18.00 5.17
CoL. C COL. D
(X 10EQ) (X 10E-8)

23.80 6.560

27.00 8.26

41,00 11,60

14,00 3.34

WITH OUTLILRS REMOVED

coL. C CoL. D
(X 10E0)D (X 10E-8)
21.89 6.26
16,00 5.66
30.00 9.00
14.00 3.34

63
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HOST ~EDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-26

DOSE LEVEL: NEGATIVE CONTROL = SALINE

ANIMAL
NUMBER

SO NPOUH W=

L b

‘TREATMENT: IN VIVOs ORALs ACUTE

A B
RAW CFU X  TOTAL CFU X
10ET/0.0ML "10E8/1.0ML
72440 12407
75450 12.58
© 45,00 "T450
73440 12,23
71,60 11,93
69,80 11.63
99,60 16460
51.50 "B8458
62440 10,40
B2eli0 TBe80

NO. OF ANIMALS £0UALS 1v

NO OUTLIERS

COL. B
(X 10E&)
MEAN 11.23
RANGE EXL
naX 16,60
N "Te59

C
TOTAL NO,
MUTANTS X
1080/1.0ML

11,00
8400
12000
15,00

9,00

9400
}1600

4000
12,00
1;-00

QOLO c
(X 10£0)
10420
11200
15600

OHGANISM: SALMONELLA G=46

OATE STARTED! APRIL 17, 1974

D
MUTaTION
FRE (C/B
X 10E=8

.91
6h
1,60
1,23
o715
o 7T
166
o 47
1.15
1,25

COL, D
(X 10E-8)
54

1.13
1,60

04T

64
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HOST WEDIATED ASSAY KEPORT SHEET

COMPOUND: FDA T1=~26 ORGANISM: SALMONZLLA Ge-46
DOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/KG

TREATMENT: IN VIVO, ORALs ACUTE DATE STARTED: APRIL 17, 1974

Ty T3

A B c D
_ ’ TOT4l. NO. MUT4TION
I: ANIMAL: RA® CFU X  TOTaL CFU X MUTANTS X FHE (C/B)
T NUMBER 10E7/0.6ML 10E8/1,0ML 10£0/1,0ML X 1l0E-8
{? 1 33,70 5,62 1095,00 194,95
3 2 31,30 5,22 1100,00 210,86
3 41,49 6,50 1121,.00 162,46
I} 4 39,00 6.50 10lo.00 155,38
} 5 76449 12,73 615,00 43,30 -
6 35,90 "5495 1405,00 234,41
: 7 36,60 6el10 1151,00 188,08
{: 8 - 40,20 6470 1352.00 201479
~ 9 53,00 8,83 2742.00 3;9041 i
~ 10 32490 5e9Y 980,00 163479
€ 1]

e |

e

T

=

Y

STOP

.

NO. OF ANIMALS £GUALS

SE AN
HANGE
\%K'
1IN

HEAN
faNOE
A

SIN

COLi )
(X 10&#4)
7006
Te52
12473
5,22

COL, =
(x 10E4)
6.13
l1.08
6,390
S5e22

COLe C
(X 10g0)
1257,19
2127,00
2742400
615,00

* SUMM.RY WITH OUT.IERS REMOVED

coL. ¢
(X 10ED)
1151,75
425,09
1405.00
980400

COLe D
(X 10E=3)
187,14
262,11
310441
-4do3é

CoL, D
(X L1GE~2)
189, 9
79,45
234,81
155,38

65
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HOST HEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26 ORGANISM: SALMONELLA G~=46

3 D

DOSE LEVEL: LOW = 1,3 MG/KG

Y "TREATMENT: IN VIVOy ORALs ACUTE ' DATE STARTED: APRIL 17, 1974
I: ‘ . e AT g . T
A 8 c )
! TOTAL NOe MUTAT i ON
L) ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.0ML 10E8/1,0ML 1CEO/1,0ML X 10E=-8
FE 1 35,00 . 5483 9.00 1.54
B 2 32,10 535 15,00 2430
4 38,50 6.42 T T5.00 W78
5 47-29 7‘87 33000 4.19
6 36490 6el15 16400 2460
T 36,60 6.;0 t7.06 1.!5
8 63,10 10,52 13,00 S 1,24
9 33,99 5465 ~ 1o.00 1,77

NO. OF ANIMALS EQUALS :
TOTAL CFU OUT OF RANGE EQUALS 1

I? coLs & COL. C COL. D
L7 (X 10E3) (X. 10E0) (X 10E=8)
MEAN T.08 25,00 " 3.10
~ AANGE 5,17 112,00 11,68
i A K 10452 117.00 - 11,86
WIN 5435 ’ T 5400 978

i

® SUMMZRY WITH OUTLIERS REHOVED

{} CoL. = COL. C COL. D

. - (X 10£8) (X 10E0) (x 10Z-8)
MEAN 6aT4 13,50 2.01

™ RANGE 517 28,400 3442

i EAX 10452 33,00 bols
v IN 5435 5400 78

fﬁSIOP

&

™

)

Fr— : rr
o e
)
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HOST WEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1=24

DOSE LEVEL: INTEKMEDIATE = 1340 MG/KG

TREATMENT: IN VIVOs OR

A

ANIMAL
NUMBER

RAW CFU X
10E770,5ML

64460
72,10
”78.00
7@.26
76.20
TTe50
65,90
G4 440
éﬁ.flo

CO®@~PU D W

|

NO. OF ANIMALS ZQUALS

»EAN
RANGE
rrAX
mIN

“EAN
RANGE
AR
S IN

ALs ACUTE

B

TOTAL CFU X
10E8/1, 0ML

10677
12002
13,00
12470
12470
12,92
"9,430
10,98
Tek
11.08

1y

COLs &
(X }058)
11,29
5460
@3.00
Teool}

# SUMMARY WITH OUT IERS REMOVED

gOL. el
(X 1055)
11,72
370
13000
Y3y

O#GANISM:

C

TOTAL NO.
MUTANTS X
10£0/1, oML

7400
11,00
11,00 .
12,00
14400
10,00
10,00

5400
11,00
11.00

CoL., C
(X 10E0).
10,20
9,00
14400
500

CoL, C
(X 10E0)
1ie1l
9400
14,00
5400

SALMONELLA G=46

DATE STARTED: APRIL 17, 1974

D
MUTATION
FRE (C/B)
X 10E~8

265

72

e 59

: 94
1.10

o717

1,05

Y )
1,49 #
699

COL. D
(X 10E-~3)
92

1,03
1,69

T e

CoL. D
(X 10E=-8)
«86

v65

le10

046

67
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HOST WEDIATED ASSAY REPOKT SHEET

%w)

COMPOUNDt FDA T1-26 ORGANISM: SALMONZLLA G-46

ot )

DOSE LEVEL: LD5 - 130 MG/KG
TREATMENT: IN VIVOs ORALjs ACUTE

)

OATE STARTED: AFRIL 17, 1974

-

A B c D
™ TOTAL NO. MUTATION
3 ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE. (C/B)
' NUMBER 10E7/046ML 10E8/140ML 10E0/1,0ML X 10E=8
f? 1 46400 7467 8400 1.06 .
* 2 65.40 1090 10,00 52
3 67,40 11,23 12.00 - leu?
n 4 80,70 13,45 10,00 74
¢! 5 79,50 i3.25 14400 1,06
6 59470 9495 6400 06
r} 7 49450 8425 21,00 2,55
2 8 193,80 32,30 7400 v 22
- 9 58,20 9.70 20400 2406
; 10 54'50 900& 2;,00 2.3;
¢ NO. OF ANIMALS QUALS 1y
IT COLe = CoL. C COL. D
) (X 10En) (X 10E0) (X .10E=8)
MEAN: 12058 1?.?0 : 1026
‘ RanGE 24,63 15,00 2.33
T} nAX 32430 2l.00 255
HIN ?q(‘?? 69_00 Q?Z
;ﬂ NO OUTLIERS
J{S[OP‘
h;
E
r
¢
N
~ .
£
“ﬁ,
{ 68
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HOST “EDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-26

DOSE LEVEL: NEGATIVE CONTROL: = SsLINE

TREATMENT: IN VIVO, ORALs SUBACUTE

ANTMAL
NUMEER

SOE@NPUH WN -

) ot

A

RAW CFU X

10E7/04 ML

72440
79400
60,50
64480
75400
81,90
78400
TéeT0
66460
88410

NO, OF ANIMALS EQUALS

NO OUTLIERS

~EAN
RAlGE
FARA
MIN

TOTAL CFU X
10E8/140ML

15

B .

12407

13,17

10408

10,80
12450
13,65
13,00
12,45

11,13
l4s6s

COLe -
(X 10g8)
12435
4460
14,68
10408

OHGANISM: SALMONELLA.G=46,

DATE STARTED: APRIL 19, 1574

C
TOT4ai. NOe

C MUTANTS X

10£0/1.0ML

17400
20400
15400
19,00
26400
17,00
"9,00
12400
14400
20,00

COL. C
(X 10€0)
16,740
15,00
24400
9400

D
MUT 2 TION
FrE (C/B)
A 10E~8

1,41
1,52
1.49
176
1.92
1.25

.59

.96
1.26
1,36

COoL. D
(X 10E=~-2)
1,36
1,23
l.92
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HOST “EDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26

ORGANISM: SALMONELLA® G=46

DOSE LEVEL: POSITIVE CONTROL: = DMN = 100 MG/KG

TREATMENT: IN VIVOs ORALjy ACUTE

A

ANTMAL
NUMBER

RAW CFU X
10E7/0 ML

47,80
49400
64,40
65,60
58,64
71.9(
SS.OQ
46,80
32,70
C4h 20

SO®NO U S W -

NO. OF ANIMALS £QUALS

#E AN
RANGE
wA K
AIN

B

TOTAL CFU X
10E6/140ML

7,97
8017
10,73
11.10
GeT7
1l.98
"9,417
7480
5.%’5
7037

COL. &
(X 10£8)

8495

6,53
11,98
Seé5

CliLe &
(x loea)
913
Oeb3
11.96
‘5945

-

- DATE STARTED: APRIL 19, 1972

| c
TOTAL NO.
MUTANTS X

10E0/1.0ML

1876.00

. 1495.00
LT R25,00
- 1654,00
- 1126,00
1610400
1350,00
?051.00
983400
3116400

CoL. C
(X 10EQ)
1609.60
221,00
3116,00

825400

# SUMMaRY WITH OUT: IERS REMOVED

COoL. C
(x 10EQ)
1442,22
1230400
2061400
825400

D
MUTATION
FRE (C/B)
x 10E-8

235,48
183,06
- T6486
145,01
113,29
134,35
147,27
264,23

180,436

PERTI

CCLe. D
(X l1UE=~g)
196,69

346,12

422,93

76486

CoL. D
(X 10E=5)
165,1¢
187,39
264.23
76,86

70
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COMPOUND: FDA 71-26 ORGANISM: SALMONELLA G=46
'DOSE LEVEL: LOW = 143 MG/KG

R

 TREATMENT! IN VIVOs ORALs SUBACUTE  DATE STARTED: AFRIL 194 1974
’? _
b A B . c D
| o TOTAL NO. MUTSTION
r ANIMAL: RAW. CFU X TOTAi. CFU X MUTANTS X FKE (C/B)
L) NUMBER 10E7/0.6ML 10E8/1.0ML 10£0/1.0ML X 10E-8
3 1 87440 14457 9400 .62
ﬁ 2 66,90 - 11415 14,00 1426
| 4 63440 . 10,57 - 9.00 - 1«85
SR 5 43430 TT.22 6400 .83
7 62450 losd2 8400 o 77
ZE. NOe. OF ANIMALS FGUALS 7
NO. OF CONTAMINATED EGUALS 3
}r; CoLe ® gOLQ 9 COoL,., D
" (x 10Es) (X 10E0) (X 10E=5)
WEAN 12415 11,00 71
fT KANGE 12,68 13,00 .64
s MAK 19090 ) !.9.00 ]:o?f’*
MIN Tec2 600 | 62

NO OUTLIERS

™

U stop.

i

.
[—
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HOST “EDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26 ORGANISM: SALMONELLA G-46
DOSE LEVEL: INTERMEDIATE = 1340 MG/<G |
TREATMENT: IN VIVO, ORALs ACUTE © DATE STARTED: APRIL 1991974
A ' B - C D
- o TOT4L NO.  MUTaT:ON
ANIMAL RAY CFU X TOTaL CFU X MUTANTS X FRE (C/B}
NUMBER 10E7/70.6ML  "10£8/1,0ML 10€0/1, 000 X 10E-8
lj 56.20 903? ‘ ;;.00 1017
3 62,00 10,33 19,00 1,34
5 4@.20_ : 7.70 8000 1004‘
6 65,00 - 10483 11,00 1,02
7 55,80 9430 15,00 1.61
8 46,80 7480 9400 1,15
9 58410 9,68 10.00 1,063
‘NO. OF ANIMALS EQUALS &
TOTAL CFU OUT OF RANGE EQUALS 1
CoLe = COLe € - COL, D
(X 10£8) (X 10E0) - (X 10E=5)
SEAN $e54 12,44 1.9
RANGE 3.93 12,090 86
v RA 11,63 20400 1,84
#IN Te70 8400 «98

NO OUTLIERS
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ROST SEQIATED ASSAY REPURT SHEET

COIPOUND} FDa Ti=26 URGANISM: SALMONALLA 5.6

BUSE LEVEL: NEGATIVE CUNTRUL = Saling

3} e

k gm&; {db, .&97~,

. -

TRELTMENT: IN VIVOy Onaly $SUBACUTE UATE STARTED

8 c D
- TOT:L NDe MUT AT ON
ANIMAL RAW CFU X TUTi. CFU X wUT LTS A Foe C/B)
NUMgER - LO0ET/d,5ML T10c8/1,000 1080/T,0m 1 10:d

33,14 . 5452 Yelu le63
42470 _ Tele 16,00 1,41
4241c CTelz 50400 el
3246¢ Seb3. . 3,00 D5
Eb.b 4.73 6900 v lgaé
S4aB0 - 15400 - 2.6
4790 Te98 T el 03

=~ O

NOe GF ANIMALS ~“GQULLS :
TOTAl CFu QUT OF Rowbo Eooa

Cilla . Cll. e g Cui o D
{x 1uo (A 1020) N TN
@c?b lgo;é is -1
34|C:3 4').\3\ Getigd
LA 7;7") 5#’.90 7;13
Bt 4uis B N e

» EUMM SY 41T. GUT 1225 REMOVE:

Clillse - (;'L)Lo § Cii.e D
< luil) (X 10628y (x 125 .0)
GE N S H486" ﬁlnlé
aeo G 3e23 134G | 2,2%
LE 7.52 12400 2,60
AN PRE Ce U e 31
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HOST MEDIATED ASSAY REPORT SHEET

o B

COMPOUND: FDA T71-26 ORGANISM: SACCHAROMYCES D=-3

=

DOSE LEVEL: NEGATIVE CONTROL - SALINE .

{} TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: MAY 23, 1974
q A _ . B C : . D A
. : : - TOTAL CFU TOTAL RECOMB/CFU-
ANIMAL RAW CFU X - SCREENED X  RECOMBINANTS ~ SCREENED X
f?' NUMBER 10E5/1.0ML 10E5/1.0ML . /1.0ML 10E-5
- 1 1122.00 1.12 27.00 24,06
2 869.00 .67 14,00 16.11
{? 3 1303.00 1.30 36.00 27.63
L 2950.00 2.95 21,00 CT7.12
5 650,00 .65 17.00 26.15
' 6 1105.00 1.11 14.00 12.67
i 7 4493,00 4,49 43,00 9.57
rz TOTAL 12.49 172.00
j
o NO. OF ANIMALS EQUALS T
r, TOTAL SCREENED OUT OF RANGE EQUALS 3
i
- MEAN C/MEAN B = 13.77
{T coL. B CoL. C CoL. D
3 (X 10E5) (X 10E0) (X 10E-5)
MEAN 1.78 24,57 17.62
RANGE 3.84 29.00 20.51
{E MAX b.ug 43.00 27.63
MIN .65 14,00 7.12
‘ NO OUTLIERS
Rsrop
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-26 ‘ ORGANISM: SACCHAROMYCES D-3

DOSE LEVEL: LOW - 1,3 MG/KG

=3

- TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: MAY 23, 1974

{% A B c D
e : TOTAL -CFU TOTAL .- RECOMB/CFU
' ANIMAL " RAW CFU X -  SCREENED X RECOMBINANTS SCREENED X
rz NUMBER 10E5/1. OML 10E5/1.0ML /1.0ML 10E-5
1 -312.00 .31 - 12,00 : 38.46
r* 2 309.00 .31 5.00 : 16.18
;5 3 810.00 .81 13.00 16.05
I 290,00 .29 10,00 34,43
5 684,00 .68 20.00 - 29.24
0 ¢ 839.00 "8l 16.00 19.07
7 940,00 ey 18.00 19.15
) 727.00 .73 13.00 k 17.88
TOTAL 4,91 ‘ 107.00
;ﬁ NO. OF ANIMALS EQUALS 8
i TOTAL SCREENED QOUT OF RANGE EQUALS 2
_ MEAN C/MEAN B = 21.79
: CoL. B coL. C coL. D
(x 10E5) (X 10EO0) (X 10E-5)
FI MEAN . .61 13.36 23.81
= RANGE .65 15.00 22.41
MAX .54 - 20,00 38.46
{7 MIN .29 5.00 16.05
[ ] NO OUTLIERS
STOP
SRU'S: .6

H
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-26 ORGANISM: SACCHAROMY.CES D-3

i

DOSE LEVEL: INTERMEDIATE ~ 13.0 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: MAY 23, 1974

R

A . B C D
gq o TOTAL CFU TOTAL RECOMB /CFU
f ANIMAL RAW CFU X SCREENED- X - RECOMBINANTS  SCREENED X
. NUMBER ~ 10E5/1.0ML 10E5/1.0ML /1.0ML -~ "~ 10E-5
r?. 1 622.00 .62 20.00 32.15
, 2 220.00 .22 7.00 31.82
3 469.00 U7 19.00 40,51
f? i 646.00 .65 21.00 32,41
} 5 276.00 .28 4,00 14,49
6 370.00 .37 15.00 40.54
7 834,00 .83 16.00 19.18
{? 8 237.00 .2k 10,00 42,19
' 9 994,00 .99 28.00 28.17
fz TOTAL 4,67 140.00
NO. OF ANIMALS EQUALS 9
I} TOTAL SCREENED OUT OF RANGE EQUALS 1
MEAN C/MEAN B = 29.96
{? coL. B coL. C coL. D
(X 10E5) (X 10EOQ)D (X 10E-5)
-~ MEAN .52 15.56 31.27
&5 RANGE 77 24,00 27.70
- MAX .99 28.00 42.19
MIN .22 4,00 14,49
. NO OUTLIERS
AsTOP '
RU'S:.6

:zj‘

B
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HOST MEDIATED ASSAY REPORT SHEET
COMPUUND 1 FDA 71-26 - ORGANISM : SACCHAROMYCES D=3

..POSE LEVEL :  NEGATIVE CONTROL - SALINE

wm_*iu_m,‘__jmzmwsm : IN VIVQ, ORAL, SUBACUTE DATE STARTED :  7/15/74

qﬁ“,; ) - A B - c D

2 TOTAL CFU TOTAL RECUMB/CFU

o ANIMAL RAW CFU X SCREENED X RECOMRINANTS  SCREENED X
& NUMBER 1UES/1.0ML 10E5/1.0ML - /1.0ML 10E-5

1 1979.00 1.98 26.00 13.14

-~ 2 1612.00 l.61 16.00 9.93

3 1768.C0 1.77 14.00 7.92

) 4 1558.00 , 1.56 . 17.00 10.91

5 1574.00 1.57 11.00 6499

M 6 1547.00 1.55 15.00 9.70

7 1567.00 1.57 21.00 13.40

, 8 1726.00 . 1.73 . 17.00 9.85%

r 9 1248.00 1.25 9.00 7.21

i 10 1477.00 . l.48 20400 13.54

. OF ANIMALS EQUALS 10

NG. UF DEAD EQUALS 0O

NO. UF CONTAMINATED EQUALS ©

NO. OF CFU OUT GF RANGE EQUALS ©

o |
|
=
@}
L

-]
;3 i COL. B COL. C  COL. D
. , _ (X 1CE5) (X 1CEQ) (X lGE-5)
MEAN 1.61 16.60 1C.26
7 ’  RANGE , 0.73 17.00 6455
MAX 1.98 26400 13.54
. MIN o 1.25 9.00  6.99
! MEAN C/MEAN B =  10.34
7 NO OUTLIERS
-
!
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. |

7

e

85



3

i

™)

¥ e

EA—

1

-y Oy

.

HOST MEDIATED ASSAY REPORT SHEET
COMPOUND ' FDA T1-26 _ ORGANISM :  SACCHARGCMYCES D-3

DOSE LEVEL 3 POSITIVE CONTROL - EMS-350 MG/KG

TREATMENT ¢ IN VIVO, ORAL, ACUTE DATE STARTED @ 7/15/74
A R d D
TCTAL CFU TOTAL RECOMB/CFU
ANIMAL RAW CFU X SCREENED X RECUMBINANTS SCREENED X °
NUMBER 1CES/1.0ML 1CES5/71.0ML /1.0ML 10E-5
1 433.00 .43 114.00 263,28 *
2 985,00 . 0.98 159.00. 161.42
3 1172.00 1.17 103.00 87.88
4 1193.00 l.19 150.00 125.73
5 1256.C0 1.26 70.00 55.73
6 .1385.00 . l.38 T4.00 , - 53.43
7 563.00 0.56 86.00 152.75
8 1621.00 . 1.62 , 101.00 . 62.31

e 2 ANIMALS NOT ACCOUNTED.FOR. VALUES COMPUTED FOR 8 ANIMALS
NC. GF DEAD EQUALS ©

NO. OF CONTAMINATED EQUALS 2

NO. UF CFU OUT OF RANGE EGUALS O

COL. B COL. C COL. D

. . e X 10ES5) (X 10E0) (X 10E-5)
MEAN 1.08 1C7.13 120.32
RANGE . 1.19 89,00 209.85
MAX 1.62 159.00 ‘ 263.28
MIN . 0.43 . 70.00 , 53443

MEAN C/MEAN R = 99.56 .

* SUMMARY WITH OUTLIERS REMOVED

COL. B . CGL. C . CoL. D

(X 10E5) - (X 10EG) (X 10E-5)

MEAN -~ lel7 1C6.14 99.89

- RANGE 1.06 89,00 107.99
MAX : l1.62 159.00 161.42

MIN . 0.56 70.00 53.43

MEAN C/MEAN B = 90.89
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HOST MEDIATED ASSAY REPORT SHEET

i COMPOUND :  FDA 71-26 - , ORGANISM : SACCHARGOMYCES ©-3
™. DOSE LEVEL 3 LDS5 = 1G0. MG/KG .
|
=N _ TREATMENT : IN VIVC, ORAL, SUBACUTE DATE STARTED :  7/15/74
_,],mﬂ._ A B o c | C
) TOTAL CFU TOTAL RECOMB/CFU
- CANIMAL RAW CFU X SCREENED X  RECCMGINANTS  SCREENED X°
P NUMBER 10E5/1.0ML 10E5/1.0ML /1.0ML 10E-5
= 1 1185.00 1.18 10.00 844
- 2 1625.00 S 1.63 7.00 4431 %
| 3 1024.00 1.02 19.00 18.55 ¥
4 1638.C0 C 1.94 21.00 10.84
5 1444-0(] lo(flf 18.00 12047
8 6 1710.00 O 1.71 16.00 9.36
7 1320.00 1.32 17.00 12.88
- 8 1897.00 1.90 16,00 §.43
1 10 1444.00 . l.44° 13.C0 9.00
. ND. OF ANIMALS EQUALS 10
N NO. GF DEAD EQUALS 0
L NO. OF CONTAMINATED EQUALS ©
NO. OF CFU OUT OF RANGE EQUALS ©
. ) - L L |
| COL. 8 COL. C COL. D
(X 10ES) (X 10€£0) (X 10€-5)
. ME AN | 1.57 15.50 10.27
3 RANGE 1.11 14.00 L l4.25
- MAX 2.13 21.00 18.55
MIN 1.02  7.00 4.31
[3,, MEAN C/MEAN D = 9.86
- * SUMMARY WITH OUTLIERS REMOVED
L
’ COL. B COL. C CCL. D
- (X 10€5) (X 10€0) {X 10E-5)
| MEAN 1.63 16.13 9.98
& RANGE 0.95 11.00 YA
, - , MAX 2.13 21.00 | 12.88
8 MIN 1.18 10.00 B.43
MEAN C/MEAN B = 9,87
an
P
&
]
? .
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m. BIONETICS
Litton

5. Cytogenetics - Test I
a.  Inyivo
(1) Acute study'

The negative controls contained na
aberrations. The three dosage level groups of the test compound contained
no aberrations. The pdsitive control group exhibited the expected severe
chromosomal damage due to the positive control compound. The mitotic indices
were within normal Timits.

| (2) Subacute study

The negative control group contained no

aberrations. The LDg dosage level group of the te§t compound contained two

reunion figures. The mitotic indices were within normal limits.

b. In vitro

_ The negative control group centained two cells |
with bridges. The medium dosage level of the test compound contained one
cell with a bridge. The positive control group aberrations were withfn

normal limits.
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CYTOGENETIC SUMMARY SHEETS

CONTRACT FDA 71-268
COMPOUND FDA 71-26
0IL OF MUSTARD
TEST I
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OIL OF MUSTARD
FDA -71-26.
ACUTE STUDY
METAPHASE SUMMARY SHEET

% Cells % Cells % Cells % Cells
Dosage No. of No. of Mitotic with with Other with

Compound (mg/kq) Time*  Animals Cells Index %*** Breaks Reunion Aber.** aber.++
Negative Control saline 6 3 150 7 0 0 0 0
‘ 24 3 150 7 0 0 0 0
48 3 150 8 0 0 0 0
Low Level 0.001 6 5 250 6 - 0 0 0 0
24 5 250 7 0 0 0 0
48 5 250 8 0 0 0 0
Intermediate Level 0.01 6 5 250 6 0 0 0 0
r ) 24 5 250 N 0 0 0 0
48 5 250 6 0 0 0 0
LDg 0.1 6 5 250 5 0 0 0 0
24 5 250 7 0 0 0 0
48 5 250 5 0 0 0 0
Positive Control TEM 0.3 48 5 250 4 5 20 5(f) 45

* Time of ki1l after injection (hours).
**  Cells that have polyploidy {(P), pu]ver1zat1on (pp), fragments (f) or greater than 10 aberrat1ons (a)

***% Percent of cells in mitosis: 500 cells observed/animal.
++ Duplicate aberrations in a single cell will cause this to be a % Tess than a summation of the

% aberration seen.

06
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OIL OF MUSTARD
FDA 71-26
SUBACUTE STUDY
METAPHASE SUMMARY .SHEET

' % Cells % Cells % Cells % Cells
- Dosage No. of No. of Mitotic with with Other with
Compound (mg/kg)* Animals Cells Index #** Breaks Reunion Aber, ** aber.
Negative Control saline 3 150 9 0 0 0 0
Low Level 0.001 5 250 6 0 0 0 0
Intermediate Level 0.01 3 150 4 0 0 0 0
LDs 0.1 5 250 6 0o 0.8 0 0.8

*  Dosage 1X/day X 5 days. ‘ i _ _
** Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).

*** Percent of cells in mitosis: 500 cells observed/animal.

L6
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Dosage
Comoound“ {mcg/ml)
Low Level 0.1
Medium Level‘ 1.0
High Level 10.0
Negafive Control saline
PositivevContro] 0.1

(TEM)

* Cells that have polyploidy (P), pulverization (p
200 cells observed/dose level.

™ Ty Ty T

=3 T33O I T 'Yy T Iy ™ 31 T
OIL OF MUSTARD
FDA 71-26
ANAPHASE SUMMARY SHEET
% Cells
with % Cells % Cells % Cells
Mitotic No. of Acentric with % Multipblar Other with
Index** Cells Frag. Bridges Cells Aber ,* aber#+
1 100 0 0 0 0 0
1 100 0 1 0 0 1
1 100 0 0 0 0 0
1 100 0 2 0 0 2
1 100 6 23 3 0 30

** Percent of cells in mitosis:

++ Duplicate aberrations in a sin
aberration seen.

Zb

p), fragments (f) or greater than 10 aberrations (a).

gle cell will cause this to be a % less fhan a summation of the %
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6. Cytogenetics - Test II

‘ Compound FDA 71-26, 0i1 of Mustard, was administered

~ to male rats weighing 300-325 grams. The dosage levels employed for the
acute study were 100 mg/kg (high), 13.0 mg/kg (intermediate) and 1.3 mg/kg

(Tow). The dosages for the subacute sequence were 80 mg/kg (high), 13.0

mg/kg (intermediate) and 1.3 mg/kg (Tow).

The high doses were lowered from the logarithmically
correct dosage of 130 mg/kg due to the fact that this dose killed greater

then five percent of the animals (in concurrence with the Food and Drug

Administration). The animals Feceiving compound FDA 71-26, 0i1 of Mustard, -

at the above ddses did not show significant increases in bone marrow chromo-
somal aberrations over the negative controls; whereas, TEM was clearly
positive.

Compound FDA 71-26, 0il1 of Mustard, at these dosage

levels does not appear mutagenic as measured by the criteria of this test.

[.B BIONETICS
Litton
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'CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA,71;268
COMPOUND FDA 71-26

0IL OF MUSTARD
TEST 11
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OIL OF MUSTARD
FDA 71-26
ACUTE STUDY
METAPHASE SUMMARY SHEET
, No. of No. of No. of Cells No. of
Dosage No. of No. of Mitotic Cells w/ Cells w/ With Other Cells w/
Compound - (mg/kg) Time* Animals Cells Index %++ Breaks** Reunion** Aberrations**+  Aber.**
Low Level 1.3 6 5 250 4.68 0 0 0 0
24 5 250 3.83 0 0 1pp(0.40) 1(0.403
48 5 250 2.82 0 0 2pp(0.80) . 2(0.80
Medium Level 13.0 6 5 240 2.78 0 0 0 0
' 24 5 250 3.54 1) 0 1pp(0.40) 1(0.40)
48 5 250 3.76 0 0 0 0
High Level 100.0 6 5 250 4.32 0 0 0 0
24 5 250 2.71 0 0 2pp(0.80) 2(0.80)
48 5 250 3.80 0. 0 1pp(0.40) 1(0.40)
Negative Control Saline 6 3 150 2.70 0 0 0 0
24 3 150 2.90 0 0 0 . 0
48 3 150 4.40 0 0 1pp(0.66) 1(0.66)
Positive Control 0.3 24 5 250 1.63 5(2.00) 43(17.20) >25(10.00) 73(29.20)
(TEM) ' ' 7f(2.80)
Positive Control 0.3 24 3 150 3.17 3(2.00) 19(12.67) >6(4.00) 33(22.00)
(TEM)*** : 7f(4.67)
- 2pp(1.33)
*  Time of ki1l after dosing (hours).
** Numbers in ( ) are percent aberrations per total cells counted
**% Repeat test - September 20, 1974.
+  Symbols: = greater than 10 aberrations per cell, f = fragments and pp = po1yp1o1dy

G6

++ Based on a count of at least 500 cells per animal.



Compound

Low Level
Medium Level
High Level
Negative Control

Negative Control+

Y Y Ty O T T T S 3,

OIL OF MUSTARD
FDA 71-26
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

e 00 s JESS TS O
Dosage No. of No. of
(mg/kg)* Animals Cells
1.3 5 250
13.0 227
80.0 5 250
Saline 3 150
Saline 3 150

*  Dosage 1X/day X 5 days.

** Numbers in ( ) are percent aberrations per total cells counted.

+ Repeat test - September 20, 1974.

++ Based on a count of at least 500 cells per animal.
+++ Symbols: > = greater than 10 aberrations per cell,

96

f = fragménts and pp = polyploidy.

No. of No. of No. of No. of
Mitotic Cells w/ Cells w/ Cells w/ +++ Cells w/
Index %++ Breaks** Reunion** Other Aber.** Aber. **
3.40 0 0 1pp(0.40) 1(0.40)
2.74 0 0 0 0
3.54 0 0 0. 0
3.80 0 0 0 0
4.87 0 0 0 0
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7. Dominant Lethal Assay - Test I
a. Acute study
Significant decreases were shown in average

implantation and corpora lutea for the experimental groups as compared to

the negative control at week 6. Significant increases in average resorption
were seen in the experimental groups at week 7. The negative control showed

significant increases in average implantation and corpora lutea at week 6

and significant decrease in average resorptions at week 7 when compared

against the historical control.
b. Subacute study
A significant increase in average resorptions

was shown for the high dose group at week 1 and for the intermediate dose

‘group at week 6. The negative control showed a significant decrease from

the historical control at week 6.

[B BIONETICS
Litton
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c.  DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-26
0IL OF MUSTARD
TEST 1

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. )
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LOG
DOSE

€«
D

ARITH
DOSE

WEEK

-1

w

YMBOLS ON

FIRST

Y
=% Y

HISTORICAL
CONTROL
109/159=0.69
119/159=0. 75
119/156=0.76
136/160=0.85
127/159=20. 60
128/159=0.81
133/157=0. 85

133/150=0. 84

LINK

¥ = =

THE NEGATIVE CONTROL GROUP

o
2

YMBOLS ON 5i&

ND LINE

DEROTE

r —n A

{ : A

,m-;—* ‘qu.j)
g [

“OMPOUND

NEGATIVE

CONTEROL
14/20=0.70
16,/20=0.30
20/20=1.00
16,/20=0. 80
17/20=0. 35
16,/20=0. 80

17/20=0. 65

16,/20=0. 80

THE HISTORILAL CONTROL GROUP

e
el

(ORI !,’*

T

*
!

wQ !, *
SIGNIFICAN

LY
SLGNIFICANT

SIGHNLIFVICANT AT
SIGNIVICANT AT

DIFF AR
LINZAR

P
o

LFESS
LESS THAN

e

WITH

DENOTE SIGNIFICAXNT

SIGNIFICANT

THAN 0,05

.01

ENT FROM CONTROL
tFLATIONSHIP

ARITH OR

25
FERTILITY

DOSE LEVEL
0.001

16,/20=0.80
14/20=0,70
15/20=
16,/19=0.85
16/20=0.80
16/20=0.80

17/20=0,85

17/20=0.85

RELATIONSHIPS

NG/KG

Q. 75H% 13/149

AND

STUDY ACUTE

"INDEX

DOSE LEVEL
6,010

12/20=0.60
16,/20=0.80
0.85

17/20=

15/20=0.75

18/20=0,90

95

4G/KG

=Oo bg**

DOSE
0.100

13/20=0.65

16 /20=0,80

14 /20=0,T0%*

17/20=0.85

16/20=0.80

18/2u_u.90

12/20=0.95

18/20=0.90
DIFFEREENCES USING

RELATIONSHIPS AND DIFFEE

LOG DN3E (HEADING

WCES USING

N T
Hf

COLUXN)

LEVEL

MG/KG

——

POSITIVE
CONTROL

10/20=0,50

2/19=0,11%x%

3 3k

5/20=0,25%%
%k

5/19=0.2T7%%

%%
11/19=0.58

*
17/20=0.85

17/19=0.90



169/15=11,.3%%22D214/18=11, 9%aD

s Jiiese Bilews RS aus Siitus Jileus RSt e Sibsms Moy Siwes
COMPOUND 26 STUDY ACUTE
AVERAGE NUYBER OF IHPLANTATIONS PEK PREGNANT
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 0.001 NG/KG 0,010 MG/KG
1 135%1/109=12.4 172/14=12.3 190/16=11.9 149/12=12. 4
2 1427/119=12.0 186/16=11.6 178/14=12.7 200/16=12.5
3 1435/119=12.1 224/20=11.2 174/15=11.06 149/13=11.5
@D
E1! 5611 4 1626/136=12.0 173/16=10.8 186/16=11.6 204/17=12.0
] 1
5 1466/127=11.5 212/17=12.5 187/16=11.7 217/13=11. 4
- : |
Q 6 1512/126=11.8 210/16=13. 1 185/16=11.6%22D
‘ TR
7 1626/133=12.2 188/17=11. 1 202/17=11,9 221/18=12.3
! !
8 1551/133=11.7 191/16=11.9 188/17=11.1 204/183=11.3
SYNBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSLIPS AND DIFFERENCES
THE NEGATIVE CONTROL GROUP
SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT LATIONSHTPS AND DIFFERENCE
THE HISTORICAL CONTEOL GEOUP
& AND * = TWO-TAILLED TEST
!' AND 2 = ONE=-TAILED TEST
OFE 1,8,@d,% = S5IGVNIFICANT AT P LESS THAN 0.05
THO 1, E,0,% = SIGHNIFICANT AT P LESS THAN 0.0
= . o
O *, 0 SIGNIFICANTLY DIFFERENT FROXM CONTR0L
S,0 SIGNIFICANT HIZLALIOHNSHIP WILH ASL2H OR LG DOSE CHAEADING OF OLUMN

—

L

.

EMALE
DOSE LEVEL

0.100 ¥G/KG

193/16=12.1

166/16=11,9

220/17=12.9%aaT
*A T

200/16=12.5

215/19=11.3

222/19=11,7

UsinG

USING

- ™

POSITIVE
CONTROL

103,/10=10.

20/ 2=10.

2%/ 5=

45 /11=

184/17=10.
2EID

7/ 5: 1.

H

EETA
A

0
ab

5. B%%7

Uk

ooy

8.,6h

N
Fma

kLT
oD

8

3%

177/17=10. 4% 5D

*3D



Bovs Jfons Rieon Waws Fime Phwe Jhiows Fises Wiows Ty
TABLE I7I
COMPOUND 26
AVERAGE CORPOKA LUTRA
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEI
POS5E DOSE WEEK CONTROL CONTELECL 0.001 s /786G
’ 1 1504/109=13.8 195/14=13,9 216/16=123.5
2 1583/1149=13.3 208/16=13.0 1891/14=13.06
& ! & 1 3 .1565/119=13.2 253/20=12.7 191/15=12.7
4 1784/136=13.1 214/16=13. 4 205/16=12.8
o 5 1648/127=13.0 237/17=13.9 219/16=13.7
[y
) 1689 /128=13.2 229/16=14,3 213/1/6=13. 3
DI

7 1767/133=13,3 219/17=12.9
8 1823/133=13.7 223/16=13.9

SYMBOLS ON F1XST LIJE DENOTE SIGNIFIC
THE NEGATIVZ CONTROL GRrOUP

SY#BOLS ON S5ECCOKED LINE DENOTE SIGHIFI

THE HISTORICAL CONTROL GRGUP

TRO-TAILED TiQT

! AND @ ONE-TALILED TLS
uaxg 1,686,090, = SICNIFICANT AT P LESS THAN 0.05H
- THO 1,6,3,% = STGNILICANT AT P LESS THAN 0,01
o
- e SIGNIFICANTLY DITFRRORT FROY COWIEQCL
Syt SIGHIFICANT RULATIONSHTIY WITH ARITH OR LOG DOSE [LFAT

228/17=13.4

208/17=12,2%aD

DOSE

STUDY ACUTE

EVEL
0.010 MG/KG
176/12=14,2

223/16=13.9

168/13=12.9

213/17=12.5

241/19=12.74D

194/15=12.94D
226/18=12,6

246 /18=13.7

Rpah

ANT

CANT RELATIONSUIIPS

RELATIORNSHLIP?S AYN

DIN

AND DIFFERFNCES

GOYF COLUNMKE

.

DOSE

owh BERENS |

PER PREGNANT FEUNALE

LEVEL
0,100 MG/KG

196 /13=15.1
D I

210/16=13. 1

198 /18=14, 12T
231/17=13.6 -
219/16=13.7
231/1*- B

@D

200/19=12.6

“B0

te

244 /19=12.8

USING

-
i A

—» 7

POSITIVE
CONTROL

12G/710=12.020
2D

27/ 2=13.5
56/ 5=11.2
63/ 5=12.56
122/11=11. 1¥%a0

%3

Gy
*DD]

202/17=11. 9
F-34 ff; O

208/17=12.32D
ah



LOG
0-\) £

e

i

20l

TABLE IV
COMPOUND 26 STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

ARITH PBISTORICAL NEGATIVE DOSE LEVEL DOSE LFVEL DOSE LEVILL
DOSE WEEK CONTROL ) CONTROL 0.001 M3/KG 0.010 MG/KG 0.100 MG/KG
] 1 153/109= 1.4 23/14= 1.6 26/16= 1.6 21/12= 1.8 33/13= 2.5
1

2 161/119= 1.4 22/16= 1.4 13/14= (.9 23/16= 1.4 17/16= 1.1

3 130/119= 1.1 29/20= 1.5 17/15= 1.1 19/i3= 1.5 32/14= 2.3
g 1 - : 21

4 58/130= 1.2 41/16= 2.6 19/16= 1.2 9/17= 0.5%*@3D 11/17= 0.7%*»D

%I
5 182/127= 1.4 25/17= 1.5 32/16= 2.0 24/19= 1.3 19/16= 1.2
. 21
6 177/128= 1.4 19/16= 1.2 28/16= 1.5 25/15= 1.7 17/18= 0.9
: *@) T
7 141/133= 1.1 31/17= 1.8 26/17= 1.5 5/18= 0.3%%33D 25/19= 1.3
DT *a 1 *¥xND D
8 272/133= 2.1 32/16= 2.0 20/17= 1.2 42/18= 2.3 22/719= 1.2
' *HT

S5YMBOLS ON FIEST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUPD
SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSQIPS AND DIFFERENCES UOSING
THE HIS TOnICpL CONTROL GROUP :
& AND * = TWO-TALILED TEST ‘ v
! AND 9 = ONE-TAYILED TEST )
ONE 1,6,d,% = SIGHITTCANT AT P LESS THAN 0.05 .
T'v\() ! 8 u) = »Jl(.)i‘].\.!..l.\..l’\.\(,l. I“T P L‘S I”AN 0.01

%, SIGHIFICANTLY DIFFLFENT FRCY CONTIOL
£,1 SIGNIFICANY BILLATIONSHIP WITH ARITH OR LOG DOSE (HEZADING OF COLUMN)

POSITIVE
CONTPOL

17/10= 1,7
1/ 2= 3.5%%)
* R

27/ 5= 5.4%%2-

¥

-3/

56/ 5=11.2%

At AT

&

i

27/11= 2.5

16/17= 1.1

32/17= 1.9



™

~—y Ty Ty T
fi
L0OG ARITH HISTORICAL
DUSE DOSE WEEK CONTEROL
. 1 28/109=0.26
.2 53/112=0.45
3 61/1149=0.52
4 62/136=0,u6
5 Ta/127=0.59
[y
2
b 58/123=0.4606
st 561! 7 65/133=0.49
& 1 5 1t
8 T1/7133=0.54
SYMBOLS ON FIKST LIKE DENO

THE NEGATLIVE CCNTROL GROUP

S5YMB0LS ON S3ECOND LINE DEWM
TiE HISTORICAL CONTEOL GRO
& AND * = TWO-TAILTLD TIRST
fAND @ = GNF~-TALLED TEST
ODNE 1,6,a,% = SIGNIFICAUT
THO ',6,2,% = SIGNIFTICANT

—t

O - - . - E - - .

Wk, SIGHTFICAGILY DIFFLEREN

E,1 SIGNIFICANT ERALATIGYESH

NBEG
Co

5/14=

7/16=

20/20=

26/16=

8/17

12/16=

1/17=

2/16=

TE S1I

R A
i )
Syl

COMPOUND

ATIVE
HNTROL

0.36
0,44
1.00
1.50

DI

:'-'0. 48

0.75

0.06
*xgpdpD

0.13
®EHHD

GNIFTICANT

TABLE V
26 STUDY ACUTE
OXS (DFEAD INDLANTS) PER PREGNAN
DOSE LEVEL DOSE LEVEL
0,001 45/X6 0.010 MG/KG
6/16=0.38 5/12=0,42

4/14=0,29
4/15=0.27
8/16=0.50
5/16:0.32
14/16=0.83
8/17=0.48%

9/17=0.5

RELATIONS

®@D

Y“TDN

OT:E SIGRIFICANT RELATIONLHIPS
up

AT P LESS THAN 0.05

AT P LESS THAN 0,01

T FROYM CONTHOL

IP WITH AITH OR LOG DOSE

{HEADING OF COTLUMN)

~y )

8/16=0.50
6/13=0.47
11/17=0.65
8/19=0.43
6/15=0.40

$3T13/18=0,73%31

B/18=0,u45

A¥D DIFFERENCES

- +
(%
i

T FEMALE
DOSE LEVEL
G.100 MG /20
7/713=0,54
9/16=0.57
10/14=0,.72
Y/17=0.53
12/16=0.75
11/18=0,62
18/139=0,95%
*aT

10/13=0.5301

USTHG

AND DIFFERENCES US3ING

o ]

Ao

FOSITIVE
CONTEDL

59/10=5.90%*201

*xPDY
1/ 2=0.50
65/ 5=1.20
0/ 5=0.0 #=%xyad

*EHAD

9/11=0.82

31/17=1.8331
*EGHT

*p3I 183/17=1.06%4ap1

7/17=0.42



LOG
DOS

vl

Y Y T DD Y Y Y Y Y Y Ty oy oy oy =

TABL® VI _
COMPOUND 26 5TUDY ACUTE
PROPORTION OF FEMALES W1TH ONE OF MORE DEAD THPLANTATIONS
ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
E DOSE WEEK CONTKOL CONTROL 0,001 M3/KG 0.010 MG/KG 0.100 MG/KG
. 1 24/109=0,23 4/14=0.29 U/16=0.25% 1/12=0.09 3/713=0., 31

2 38/119=0, 32 4/16=0.25 U/14=20.29 6/16=0.38 T/16=0, 44

3 39/119=0.33 10/20=0.50 3/15=0,20 4/13=0.31 5/14=0.36

4 46/136=0.34  9/16=0.57 T/16=0.44 8/17=0.48 6/17=0.36
5  45/127=0.36  5/17=0.30 4/16=0.25 6/19=0.32 8/16=0.50
6  44/128=0.35  6/16=0.38 8/16=0.50 5/15=0.34 8/19=C.45

! 7 45/133=0.,35 1/17=0.056 8/17=0,43%% 6/18=0, 3ux* 12/19=0, 64%x*
! 3% #
8 50/133=0.38 2/16=0.13 5/17=0.30 5/18=0,238 7/19=0.37
3¢
SYMBOLS ON TIHST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERﬁNCES USING

THE NEGATIVE CONTROL GROUD

- SYMBOLS ON SECOND LINE DENOYE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE OISTOKICAL CONTARNL GROUPD

ONE 1, %
THO 1, %

Hon

SIGNIFICANT A
1' I'e .

LESS THAY 0.05
SIGNIFICANT LE

P
P 5 TUHAN 0.01

=3 3
1w

SR n
CANLD 4

DIVFERENT FEOM CONTROT

* SIGNIFTCANTLY I
! SIGNIFICHNT LINRAR LELATIONSHIP wiTH ARITH OW LCG DOSF (HEADING OF CQOLY MN)

¥01

| “‘J 'E ::i,l

POSITIVFE
CONTROL

T7/10=0,70%
%

1/ 2=0.59

2} 5=0.40
0/ 5=0.0 =

3/11=0.28

11/17=0.65
e

7/17=C.42%

65/17=0.36

it



My T Y T T T T ST O T ST Y T Y Y Ty My My Ty
TABLY VIT
COMPOUND 26 STULY ACUTZE

PORPOETION OF FEMALES WIT:d T%0 OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LPVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 0.001 MG/KG 0.010 MG/KG 0,100 MG/KG CONTROL
. 1 3/109=0.,03 1/14=0.08 1/16=0,07 1/12=0.09 1/13=0.08 7/10 D.70%x%
. X
2 14/119=0,12 1/16=0.07 0/14=0-0 1/16=0.,07 1/ 16=0.07 0/ 2=0.0
3 17/119=0,15 6/20=0.30 1/15=0.07 2/13=0.16 3/14=0.,22 1/ 5=0.20
4 12/136=0.09 L/16=0.25 A/16=0,07 3/17=0.18 2/17=0,12 ' 0/ 5=0.0
b3 .
5 18/127=0.15 2/17=0,12 1/16=0,07 1/19=0.006 3/16=0.19 3/11=0.28
[
o 6 13/128=0. 11 5/16=0.32 2/16=0,13 1/15=0.07 3/18=0,17 9/17=0.53
: * _ e
7 14/133=0.11 0/17=0.C 0/17=0.0 3/18=0.17 4/19=0,22% 4/17=0.24%
3 18/133=0. 14 6/16=0.0 3/17=0.18 3/18=0,17 2/719=0.11 1/17=0,06

SYMBOLS ON FLEST LINE DENOTE SIGNIFILICANT RELATIONSUTFS AND DIFFERENCES USIKG
TiHi NEGATIVE CONTLOL GROUP

SYHBOLS ON SECOND LIWE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTOWICAL CONTROL GROUP ’

SIGNIFICANT AT P LESS THAN 0.05
SIGRNIFICANT AT P LESS THAN 0.01

It

OHE 1, %

# SIGNIFICAHTLY DLIFFUERENT FROM CONTAOL
! SIGNIFICANT LINBAR QRFLATIONSHIP wI1TH ARITH OR LG DOSE (HEADING OF COLUMN)

S0l



91

o0l

ra«-

~y

COMPOUND 26

TaBL; VIIT

STUDY ACUTE

DEAD IMPLANTS / TOTAL INPLANTS
BISTORICAL NEGATIVE DOSE L:VPL DOSE LEVEL
HEEK CONTXOL CONTEKOL 0.001 Ki/%G 0,010 MG/KG
' 1 28/1351=0.03 5/172=0.03 6/190=C¢.00 5/149=0,04
2 53/1427=0.04 7/136=0.04 Uu/178=0.03 B/200=0.04
2D
3 61/1435=0.05 20/224=0.09 L/174=0,03%2D 6/149=0.05

4 62/1626=0.04 24,173=0.14 B8/186=0.,055D  11/204=0.265D

I
5 TJU/1466=0,06 8/212=0.04 5/187=0.03 8/217=0C, 04
@D
6 58/1512=0.,04 12/210=0.06 14/185=0.08 6/169=0.04
7 65/1620=0.04  1/188=0,01 8/202=0.0451 13/221=0.06
) =)D
] 71/1551=0,05 2,/191=0.02 3/138=0.055T B/204=0.,0401
*FpdD
SYMBOLS ON FIAST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUD
SY#BOL3 ON SECOND LINE DENOTFE SIGNIFICAKT DIFFERVNCES USING

THE HISTORICAL CONTEKOL GROUP

TRO=-T
ONZT -

ATLED TEST
-TATILED TEST

& %
W

SIGHNIPLCANT AT P LESS THAN 0.05
2T P LESS THAN 0.01

ORE

w0 %,9 = NINICANT

SIGH]

SIGNIFICANTLY DIFFERLNT FROM CONTROL

DOSE LEV
0100 ¥G/KG

7/163=0,05

9/193=0.05

10/166=0.07

9/220=0.052D

12/72G0=0.06

11/214=0,06

=y Ty Ty

POSITIVE
CONTEODL

59/103=0.58%%
' *EYD

1/ 26=0.05

6/ 29=0.21

7=0.0
x4 7

0/

9/ 95=0.10

31/175=0, 18% 34

% % i?; :v,

18/215=0.09%%32T 13/184=0,10%27

10/222=0,05%57T

DI

T/7177=0,04*21



LOG
DGSE

L1

SYMBOLS ON FIQST LINE DLJU"B SIGNIFICANT
THE NEGATLVE CONTROL GROUP

SYMBOLS ON SECOGND LINE DENOTE

THE HISTORICAL CONTKOL GROUP

ONE !,% = SIGWRIFICANT AT P LI5S THAN

TaD !, * = SIGNIFICAND AT P LESS THAN

* SIGNIFIZANTLY DLEVERENT TROWM "ON

! SIGNIPICANT LTNEAR RELATIONSUI

L0L

AKITH BEISTORICAL
DOSE WEEK CONTEOL
. 1T 104/159=0,66

2 118/160=0.74
30119/15920.75
4 120/154=0.78
5 122/157=0.78

6 136/159=0.86

7 135/155=0.38

TAJLFE I

COMPOUND 26

NEGATIVE

CONTROL
12/20=0.60
13/17=0.77
16 /20=0. 80
16/20=0.80
18,/20=0,90

17/20=0.85

16/206=0.480

SIGNIFICANT

20
WT.LF. ARITH OR

STUDY SUBACUTE

FERTILITY INDEX
DOSE LEVEL DOSE LEVEL

0,007 BS/KG 6,010 ¥
12/20=0.60 14,/20=0.70
12/20=0.60 15,/20=0.75
T4/19=0,74 15/20=0,75

17/20=0.85
18/20=0.30
13/20=0.90
16/20=0.80

RELATTONSHI

RELATIONSH

0.05
0.01

LOG

15/19=0.79

18/20=0.90

17,/20=0,85

15/18=0.84 "

PS AND DIFFERE

IP5 AND DITFFELR

DOSE (HEADING

o B Miess Bifoss

DOS

B LEVEL
G/KRG C.

100 MG /KG
12/20=0.560
15/20=0.75
18,/20=0, 90
18/20=0.390
16/20=0.30
19/20=0.35
19/20=0,95
USING

NCES

ENCES USI

OF COLIMN)



i». - g _‘ s | Ar—
’;,_t ™Y ) C—
06  ARITH HISTORICAL
YOS5 DOSE WEEK CONTROL
* 1 1231/1C04=11.8
2 M74,118=12,5
3 1405/119=11.8
4 1414/120=11.8
5 1462/122=12.0
Yok
@
. 6 1626/136=12.0

7 1566/135=11.6

SYMBOLS ON FIUGST LINE DENOTE SIGNIFICANT
THE NEGATIVE CONTROL GERONP

SYMBOL3 ON SECCND LINE DENOTE SIGNIFICANS
THE HISTORICLL CONTROL GROUPD

& AND * = ITHO-TAILED TLST

! AND D = ONE-TAIL®L TLST

ONE 1,6,2,% = SIGNIFICANT AT P LESS THAN
TAO 1,6,2,% = SIGNIFICANT AT P LESS THAHM
¥y SIGNIFICANTLY DIFFFRENT FROHW CONTHOL
Uy ! SIGNIFICAUT RELATIONSHIP WITH ARLTH

801

o~y

AVE

it .

COMPOUKRD

RAGE

NEGATIVE
CONTROL

146/12=12.2

164/13=12.6

161/16=10. 1 -

197/16=12.3

198/18=11.0

216/17=12.7

177/16=11.1

I

oI

OR LOG

.
R &
L ,

TABLE TI
26

NUMBER OF IMPLANTATIONS

DOSE LEVEL

0.091

142/12=11.8

144/12=12,0

169/14=12,1

198/17=11.7

210/13=11,7

207/718=11.

i
t_t

169/15=11.3

RELATIONSHEIES

RELATIONSUUIPS AND DIFF

OO
L ]

OO
-~ 1

DOST

STUDY

X5 /KG

AND

(IEADING OF

SUBACUTE

—

PER PREGNAYT FEMALL

DOSE LEVEL
0,010
171/14=12, 2
181/15=12.1
176/15=11.7
167/15=11. 1
227/18=12.6

210/17=12.4

171/15=11. &

MG/KG

COLUMN)

DOSE LEVEL
0.100

151/12=12.6

184/15=12.3
205/13=11,4
207/18=11.5
184/16=11.5
226/19:&1.9

227/19=12.0

DIFFERENCES USING

EXENCFES USING

MG /K G

2T



1 : H . N
S rw»») -—'} 1

A
L [ [ b g,

COMPOU

4D

26

s:ﬁ

TABLE TIT
STUDY SUBACUTE
AVERAGE CORPORA LUTHEA PRR PREGNANT FRMA
LOG  ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LRVEL D
DOSE DOSE WEEK CONTROL CONTROL
o1

1385/104=13.3 171/12=14.3
2 1599/118=13.6 187/13=14.4
3 1535/119=12.9 202/16=12.6
4 1499,120=12.5 218/16=13.6

5 1504/122=12.7 240/18=13.3

1869/136=13.3 230/17=13.5

61
()%

7 1711/135=12.7 203/16=12.7

S3YMBOLS ON VIRST LINE
THE NEGATIVE CONTROL GROUP
Y¥BOLS ON SECOND LINED

TUHE HISTORICAL CONTLROL GROUP

5 AND * = TWO-TAILFD TEST
AND B = -TAILED $RST

ONE !,6,d,% = SIGHNLFICANT AT P LESS

THO 1,8,3,% = SIGNIFICANT AT P LISS

*,0 SIGNIFICA eTLY DIVZVRENT FROYM CONTROL
Gp0 SIGNIFTICHNT JELATIONSHIP WITUH ARTIT

601

2X

il OR

0.301 M /KG

151/12=12. 6
162/12=13.5
190/14=13.6
209/17=12.3aD
236/18:13;1
231/18=12.8

213/16=13.3

DENOTE SIGNIFICANT RELATICNSHIPS

DENOTE SIGNIFICANT RELATIONSHI?S

THAN 0.05
THAN 0.01

LOG

DOSE  (HTA

0.010 MG/EG

185/14=13,2
196/15=13.1
210/15=14,0
179/15=11.9%3D
250/18=13.9
*2I
229/17=13,.5
204/95=13.6

-

AND DIFFERENCES U

AND DIFFERENCES

ADING OF COLUMN)

’ rﬁt-")
[—

LR
NSE LEVEL

3. 100 MG/XG

158/12=13.2

210/15=14,0

234/18=13.0

230/18=12.8

203/16=12,7

261/19=12,7

260,/19=13,7

SING

USING
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B = gt B i B Al R

LOG

A5t

03

—y oy oy

oy ) i |
TABLE 1V
COMBOUND 26 37TUDY SUBACUTE
AVERAGE DPHEIHMPLANTATION LO5525 P PREGNANT FEMALFE
AITH HISTORiCAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 0.001 MG/KG 0.012 NMG/EKEG 0.100 MG/KG
. 1 154/104%= 1.5 25/12= 2.1 9/12= 0.8 14/14= 1.0 7/12= 0.6
0D
2 125/118= 1.1 23/13= 1.8 18/12=2 1.5 15/15= 1.0 26/15= 1.7
3 130/119= 1.1 41/16= 2.6 21/714= 1.5 34/15= 2.3 29/18= 1.6
a1
4 85,/120= 0.7 21/16= 1.3 11/17= 0.7 12/15= 0.8 23/18= 1.3
1 & 11 a0l
5 92/122= 0.8 42/18= 2.3 26/18= 1.4 23/718= 1.3 19/16= 1.2a0D
*%9DT 3 “a1
6 183/136= 1.4 14/17= 0.8 24/18= 1.3 19/17= 1.1 15/19= 0.8
7 145/135= 1.1 26/16= 1.6 24/%6= 1.5 33/15= 2.2 33/19= 1.7
DI ¥ pa) T @I
SYHMBOLS ON FISST LIUE DRUOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CORTEOL GEOUP
SYHMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIDPS AND DIFFEEENCES USING
THE HISTORICAL CONTROL GROUP
& AND * = TWO-TAILLD TIST
! AND 2 ONE-TAILED TEST
ONE 1,6,8,% = SIGYIFLCANT AT P LESS THAN 0.05 )
TWO !',58,w,% = SIGWNIFICANT AT P LESS THAN 0.01 .
*,0 STGNIFICAMILY DIFFERLNT FROM CCHTROL ‘ .
G, SIGHIFICaNT AELATIONSHI? WITH a4RITH OR LOG DOSE (UEBADIHG OF COLIHN)



| &4

THE NBGATIVE

i 4 L .
[ , , ;
LI "

TABLE V

Sﬁl m;j ifj

COMPOUND 26
AVERAGE RESORPTIONS (DRAD I:
ARITH HI”*O”ICAL NEGATIVE DOSE LEVFEL
DOSE WwEEK ONTKOL CCGNTROL 0.001 13
I 1 4G6/104=0.39 3/12=0.25 4/12=0.34
& 1
2 59/113=0,50 13/13=1.00 5/12=0,42

-0.58  11/16= T/14=0,.50

3 69/119=

4 66,120=0.55 6/16=0.38 10/17=0

%3]

78/122=0.64 12/18=0.67 11/18=0.62

6 62/136=0,U46 2/17=0.12 2/18=0.12

%% ) ) D #
7 70/135= 0.3R

5/16=0.32 6/16=

DEANOTE SIGH
GrOUP

FinsT LIVE IFICANT FELATIONSUI:

CONTRUL

SY¥BOLS O¥

SYBEBOLS Od SLCOND LLINE DENOTE SIGMIFICAUT RELATIONSH

THE HISTORICAL CONTRQL GROUP

& AND ¥ = THO-TALLED TEST
!' AND @ = ONE-TAILED TEST
ONE $,86,w,% SIGHIFICANT AT P LESS THAN 0.05
Tw0 },5, m,* = SIGUWIFICANT AT P LZSS THAN 0.01

Few SIGNIFITANILY DIFFERLNT FROM CONTROL
el SIGNIFTICANT RELATIONSHOIP WITH ARYTH OR LOG DOSY

Lil

iP5 AND D

§ % B
: . ¥
R gt

STUDY

SUBACUTE

MPLANTS)

" DOSE LEVFL D
/G 0.010 MG/KG
2/14=0.15 1
D

11/15=0,74
7/15=0.47 1
7/15=0.47 1
9/18=0.50

11/17=0.65%221

422D

12/15=0.80"
DIFFEXENCES U

®53 AND

FFLRENCES

i

{(dZADING OF COLUMN)

FER PREGNAWNT

- 3y

FEMALE

OSE LEVEL
0.100 MG/KG

2/12=1.004T
7/15=0.47
3/18=0.73
0/18=C.56
6/16=0.38
6/19=0.32
6/19=0.32
SING
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TABLE VI
COUPOUND 26 STUDY SUBACUTE
PROPORTION OF FEMALES WIT!i ONE OR MONE DEAD THPLANTATIONS
LGG  ARITH HISTORICAL NEGATIVE DOSE LIVEL ' DOSE LEVEL DOSE LEVEL
DOSE DOSE  WEEK CONTEOL CONTROL 0.001 NG/KG 0.G10 #G/XG 0.100 H5/KG
S 1 31/108=20.30 2/12=0.17 3/12=0.25 2/14=0.15 6/12=0.50
2 38/118=0.33  7/13=0.54 3/12:0.25 6/15=0.40 3/15=0.20
3 42/119=0.36  8/16=0.50 6/16=0.43 5,150, 34 3/18=0.45
4 42/120=0.35  3/16=0.19 8/17=0.43 7/15=0.47 7/13=0.39
5 54,122=0.45  6/18=0.304 8/18=0.45 8/18=0,45 5/16=0.32
20
[\
6  43/13620.32 2/17=0.12 2/1820.12 8/17=0,46% 6/1920.32
7 42/135=0.32  4/16=0.25 5/16=0.32 6/15=0.40 3/13=0.16
SY¥BOLS ON FIDST LINZ DENOTE SIGNIFICANT RELATIONSHINS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP
S{MBOLS ON SLCOND LINZ DENOTE SIGNIFICANT RELATIONSIIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP
ONE !,% = SIGNIFICANT AT P LESS THAN 0.05
TS0 I, % = SIGNIPICANT AT P LESS THAN 0.01 -
%+ SIGNIFICANTLY DIFFERENT FROM CONTROL
! STGNIFICANLT LINLAR RELATIONSHIP #LTd ARITH OR LOG DOSE (HEIADING OF COLUHN)

alL
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€Ll

‘BIAJ VIT
COMNPOUND 26 STURY SUBACYUTE

’

PORPORTION OF FEMALES WITH TWO OR MORE DELD INPLANTATIONS

AKRITil HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
LOSE WEEK CONTROL CONTFOL 0.001 MG/KG 0.010 MG/KG 0.100 MG/XKG
i . 1 8/104=0,08 1/12=0.09 1/12=0.09 0/14=0.0 3/12=0.25

2 10/118=0.09 5/13:0.3':?,4 1/12=0.09 4/15=0.27 1/15=0.07%

£ *

3 17/119=0.15 2/16=0,13 1/14=0,03 1/15=0.07 5/13=0.28

4 15/120=0.13 2/16=0.13 2/17=0.12 0/15=0.0 2/18=0.12

5 19/122=0,16 3/18=0.17 3/18=0.17 1/18=0,06 1/16=0,07

) 13/136=0,10 | 0/17=0.0 0/18:070 3/17=0.18 0/19=0.0

7 16/135=0.12 1/16=0.07 1/16=0,07 3/15=0.20 2/19=0, 11

SYM30LS ON FI®ST LINE DENOTE SIGNIFICANT RELATIONSIHIDS AND DIFFERENCES USING
IHE NEGATIVL CONITROL GHEOUP

SYMBOLS ON SECOND LINE DENOTE SIGHIFICANT RELATLIONS!IIPS AND DIFFEXREHCES USING
THE HISTORLICAL CONTKOL GROUP

ONE f,%* = SIGHIFICANT AT P LESS THAN (.05
W0 1,* SIGNIFICANT AT P LBSS THAN 0.01

* SIGNIFICANTLY DIFFFRENT FROM COUTROL
! STIGNIFPICANT LINFAR HELATIONSUIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)
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COMPOUND 26

N 1
Iy
Fy— :3

TABLY vIIX
5TUDY SUBACUTE

~ =y oy o~y o~y

DEAD IMNPLARETS / TOTAL IMPLANTS
HISTO&ICAL NEGATIVE DOSE LIZVEL DOSE LRVEL DOSE LEVEL
ALLK CONTROL CONTROL 0.0601 HG/¥G 0.010 MG/KG 0.100 MG/K5
. 1 b0/1231=0.04 3/146=0.03 b/142=0.4U3 2/171=0.02 12/151=0.08
*DwD

2 59/14746=0.05 13/164=0.03

[ W8]

69 /1405=0.05 11/161=0.07

4 66/1414=0.05 6/197=0,04

5 T8/1462=0.06 12/198=0.07

6 62/1626=0.04 2/216=0.01

#5% 3D

7 70/1566=0.05 5/177=0.03

SECOND LINE DENOTE SIGNIFICANT
\.()Nl l\OL (!ROUP

5{MBOLS ON
THE HISTORICAL

3%
f

= TWO-TALILED TEST
ONE-TALLED TEST

P o=
ONE *,d = SIGNIFLICANT AT P LESS THAN 0.05
TwO *,d = SIGHNIFICANT AT P LESS THAN 0.01
*,d SIGNIFICANTLY DIFFREENT TFROM CONTROL

5/144=0,04
7/169=0,05

10/198=0,06

11/181=0.07 T/134=0.04

7/176=0,04 13/205=0,07

1/167=0.05 10,/207=0,05

11/210=0., 06 9/227=0.00 6/134=0.04

2/207=0.01 11/210=0,06%%391 6/226=0.0331
*30D

6/189=0, 12/171=0.03 €/227=0.03

SYMBOLS ON FIRST LINEZ DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTLOL GROUP
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8. Dominant Lethal Assay - Test II

Compound FDA 71-26, 0il of Mustard, was administered to

ten male rats (325-350 grams) at dose Jevels of 1.3 (Jow), 13.0 (intermediate)

and 100.0 mg/kg (high) according to acute (single dose) and at 1.3 (16w),

13.0 (intermediate) and 80.0 mg/kg (high) subacute (five doses) protocols. Each

treated male rat was mated with two virgin female rats each week for 7
(subécute) or 8 (acute) weeks. Two weeks after mating, female rats were
sacrificed and the fertility index, preimplantation loss and lethal effects
were determined and compared with those same parameters calculated from
negative (saline-dosed) and positive (0.3 mg/kg TEM-dosed) control animals.

With the exception of ferti]ity, the.values calculated
for those parameters from animals dosed with compound FDA 71-26, 011 of
Mustard, did not significantly vary from those obtained from the negative
controls; whereas, TEM caused a significant preimplantation Toss and embryo
resorption during the first 5 weeks. There was apparent dose-related loss
in fertility during the first two weeks in the acute protocol. It should be
noted, however, that the dosage had been reduced (in agreement with thevFOOd
and Drug Administration) from 130 mg/kg to 100 mg/kg because of toxicity to
the animals.

Comparing these data with the previously obtained values
for dose levels of .001 mg/kg, .01 mg/kg and 0.1 mg/kg in both the acute and
subacute revealed no dose-response or time-trend patterns, thus indicating

that compound FDA 71-26, 0il1 of Mustard, does not induce dominant lethal

mutations.
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DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-26
OIL OF MUSTARD
TEST II

(Through error the computer had been
programmed so that a double rounding

of f of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. ) '
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TABLE I
MPOUND 26 STUDY ACUTE
FERTILITY INDEX
ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE WEEK CONT ROL CONTROL 1.3 HG/KG 13.0 %G/KG 100.0 MG/KG CONTROL
1 1° 21L/315=0.68 11/ 20=0.55 13/ 20=0.65 11/ 20=0,55 3/ 18=0.,17% .11/ 20=0.55
11 *
1t 2 227/315=0.72 12/ 20=0.60 12/ 19=0.63 106/ 20=0.50 7/ 17=0,41 8/ 20=0.40
1y *x L33 * 3
3 237/314=0.75 17/ 20=0.85 15/ 20=0.75 16/ 20=0.80 14/ 18=0.78 10/ 20=0.50%
: %
4 265/316=0.84 17/ 20=0.85 17/ 20=0.85 17/ 20=0.85 14/ 18=0.78 9/ 20=0,U45%%
*%
5 248,/315=0.79 13/ 20=0.65 12/ 20=0.60 16/ 20=0.80 127 18=0.67 10/ 20=0,50
%%
6 243/315=0.77 14/ 20=0.70 15/ 2€=0.75 16/ 20=0.80 13/ 18=0.72 15/ 20=0.75
7 254/313=0.81 13/ 20=0.65 16/ 20=0.80 16/ 20=0.80 17/ 18=0.9u% 15/ 20=0.75
8 259/316=0.82 17/ 20=0.85 15/ 20=0.75 16/ 20=0.80 14/ 18=0.78 17/ 20=0.85
$Y4M50L3 ON FIRST LINE DENOTE SIGNIFICANT KELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRGCL GROUP
SY#LEOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS -AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP
ONE !,% = SIGNIFICANT AT D LESS THAN 0,05
TRO !, % = SIGNIFICANT AT P LE53S THAN 0.01 ‘ -
4 STGNIFICANTLY oLFTERENT FEOHM CONTKOL :
! SIGNIFICANT LINDAZ RLULATIONSHIP wITH ARITH OR LOG DOST (JEADING OF COLUNN) :

LLL



Y T/ T
0G ARITH HISTORICAL
OSE DOSE WEEK CONTROL
* 1 2617/214=12.2
2 2748/227=12.1
! 3 2856/237=12.1
! 4 3161/265=11.9
511 & 11
5 2961/248=11.9
6 2905/243=12.0
7 3135/254=12.3
8 3118/259=12.0

—t
—
e}

=y T3 T

COMPOUND 26

AVERAGE NUMBER

NEGATIVE
CONTROL

125/ 11=11.4

152/ 12=12.7

231/ 17=13.6

213/.17=12.5

174/ 13=13.4

165/ 14=11.8

160/ 13=12.3

216/ 17=12.7

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GEROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * =
! AND @ =

ONE !,85,d,*
TWO !1,8,d,%

*,@ SIGNIFICANTLY DIFFERENT FROM CONTROL

TW¥O-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN) .

TY Ty Y OS] OO OTY O™y o |
TABLE II
STUDY ACUTE
OF IMPLANTATIONS PER PREGNANT FEMALE
DOSE LEVEL DOSE LEVEL DOSE LEVEL
1.3 MG/KG 13.0 HG/KG 100.0 MG/KG
146/ 13=11.2 139/ 11=12.6 33/ 3=11.0 .
*3D ' : *3D
127/ 12=10.6 110/ 10=11.0aD 86/ 7=12.3
176/ 15=11.7*%%*32D201/ 16=12.68D 167/ 14=11.9%aadD
199/ 17=11.7 230/ 17=13.53I 191/ 14=13.6
**321 %221
151/ 12=12.6 189/ 16=11.8 144/ 12=12.0
188/ 15=12.5 193/ 16=12.1 167/ 13=12.8
' : a1
205/ 16=12,8 196/ 16=12.3 | 206/ 17=12.1
186/ 15=12.4 203/ 16=12.7 167/ 14=11.9
' aI

186/

S TR

POSITIVE
CONTROL

71/ 11= 6.5

30/ 8= 3.8

76/ 10=
41/ 9=
130/ 10=13.0
15=12.4
185/ 15=12.3

215/ 17=12.6



.

-
G ARITH

SE DOSE WEE
"1
2

11 6! 3
| 4

11§ 1 |
5

6

! 7
8

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

—y =

HISTORICAL

K CONTROL
3037/214=14,2
3182/227=14.0
3250/237=13.7
3590/265=13.5
3372/248=13.6
3361/243=13,8

3454/254=13.6

3659/259=14. 1

COMPOUND 26

TABLE III
 STUDY ACUTE

vij ’“J ”“3 ””3 ~y M D 43

" AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

 NEGATIVE
CONTROL

182
175/
269/
27/
189/
180/
172/

238/

THE HISTORICAL - CONTROL GROUP

& AND * =
! AND @ =

ONE

L

'y8,0,%
TWO !

fsla)l

TWO-TAILED TEST
ONE-TAILED TEST

% =

11=12.9
12=14.6
17=14.6

17:1“.5

13=14.5
14=12.9

13=13.2

17=14.0

*2DI

**231

oI

oD

WOx*x,d SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

DOSE:LEVEL

170/

169/

209/

236/

174/

205/

250/

‘208/

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

1.3 MG/KG

13=13.1
*2D
12214, 1
15=13.9
17=13.9
12=14.5

15=13.7

16=15.6%231

*2I

15=13.9

DOSE LEVEL

155/
131/
216/

250/

223/

- 215/

228/

224/

13.0 MG/KG

11:1“.1
10=13.12D
16=13.53D
17=14.7
*DI
16=13.9
16=13.4

16=14.3

16=14.0

DOSE LEVEL
100,0 MG/KG
43/ 3=14.3 . 107/
96/ 7=13.7 87/
182/ 14=13.0%+32D116/
208/ 14=14,9 101/
PPY.
170/ 12=14.2 151/
185/ 13=14.20T 193/
225/ 17=13.2 203/
197/ W=14.1 248/

. |

POSITIVE
CONTROL

11= 9.7*
L)

8=10.9*
»

10=11.6%
»

9=11.2*
*

10=15.1
*

15=12.9
re

15=13.5

17=14.6



G

ARITH

)ISE DOSE WEEK

—t
n
(=]

1

8

HISTORICAL
CONTROL
420/214= 2,0
434/227= 1.9
394/237= 1.7
429/265= 1.6
411/248= 1.7
456/243= 1.9

319/254= 1.3

541/259= 2.1

COMPOUND 26

/Yy T3 Ty Iy T/

TABLE IV
STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FRMALE

NEGATIVE

CONTROL
17/ 11: 105
23/ 12= 1.9
18/ 17= 1.1

oI

15/ 13= 1.2
15/ 14= 1.1
12/ 13= 0.9
22/ 17= 1.3

DOSE LEVEL
1.3 MG/KG
24/ 13= 1.8
42/ 12= 3.5
‘ I
33/ 15= 2.23I
37/ 17= 2.2
23/ ‘2: 1.9
17/ 15= 1.1
45/ 16= 2,8%aI
*dI
22/ 15= 1.5

DOSE LEVEL
13.0 MG/KG
16/ 11= 1.5
21/ 10= 2.1
15/ 16= 0.9
@D
20/ 17= 1.28D
34/ 16= 2.131I
x *DT
32/ 16= 2.0#%3I
*%29 1
21/ 16= 103

DOSE LEVEL
100.0 MG/KG
10/ 3= 3.3%aI
: *423T
10/ 7= 1.4
15/ = 1.1
17/ = 1.2
26/ 12= 2.2
18/ 13= 1.4
19/ 17= 1.1
30/ = 2.1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS’AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

&
!

o
T

*

AND *
AND @

W ou

NE 1,8,@,*
WO !,5,d,%

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

3 SIGNIFICANTLY DIFFERENT FROM CONTROL
,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUHN)

POSITIVE
CONTROL

36/ 11= 3.3
i

57/ 8= 7.1’
40/ 10= 4.0:
60/ 9= 6.7
21/ 10= 201
7/ 15= 0.5¢
18/ 15= 1.2
33/ 17= 1.9



)G ARITH

)SE *DOSE

-

WEEK

* 1

HISTORICAL"

CONTROL

79/214=0.37
119/227=0.52
141/237=0.59
135/265=0. 51
144/248=0.58
147/243=0.60
133/254=0.52

144/259=0.56

COMPOUND 26

R B |
TABLE V

D B |

g

STUDY ACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

NEGATIVE
CONTROL

6/
6/
5/
v
9/
3/
5/

18/

11=0.55
1220. 50
17=0.29
17=0. 53
13=0. 69
14=0.21
i3=o.3§

17=1.06

.

@D

*aD

DOSE LEVEL

1.3 MG/KG

12/ 13=0.92
8/ 12=0.67
8/ 15=0.53
8/ 17=0.47
11/ 12=0.92
11/ 1520.7301
9/ 16=0.56

8/ 15=0.53

13(
16/

13/

DOSE LEVEL

13.0 MG
13/ 11=1.18
L ¥4
5/ 17=0.29
16=0.81
16=1.00

16=0. 81

14/ 16=0.88

/KG

*%¥991

10=0.640

*2X

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
CONTROL GROUP

THE NEGATIVE

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES ‘USING

THE HISTORICAL CONTROL GROUP

& AND *
! AND @

i

el

—%,d SIGNIFICANTL

TWO-TAILED TEST
ONE-TAILED TEST

Y DIFFERENT FROM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

8,. SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUHN)

DOSE LEVEL

3/

4/

10/
11/
9/

12/

3=1.00

7=0.57

14=0.43

14=0.36

12=0.83

13=0.85

17=0.53

14=0.86

100,0 MG/KG

52/
29/
14/
36/
52/
13/
17/

127

POSITIVE
CONTROL

11=50 6“

8330 63'

10=7.40;

9'—'“. 00'

10-—-50 20’

15=0.87:

15=1.13:

17300 71 ‘
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TABLE VI
COMPOUND 2o STUDY ACUTE
PROPORTION OF FEMALES WITH ONIZ OR MORE DIEAD IMPLANTATIONS
A3ITH JISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
5 DOSE WEEK CONTROL COMTROL 1.3 MNG/K( 13.0 MG/KG 100.0 MG/KG CONTROL
1 60 /21u=0,28 4/ 11=G. 36 &/ 13=0.46 8/ 11=0,73 1/ 3=0.33 11/ 11=1.00%4
. ¥* % 3
2 80/227=0.35 6/ 12=0.50 5/ 12=0, 42 4/ 10=0.40 3/ 7=0.43 8/ 8z1.00%
3 92/237=9,39 4/ 17=0.24 7/ 15=0.47 6/ 16=0.38 5/ 14=0.36 10/ 10=1, 00 %%
%
4 105/265=0,40 7/ 17=0.41 5/ 17=0.29 3/ 17=0,18 4/ 14=0.29 9/ 9=1.00%%
%
5 90/246=0.36 6/ 13=0.46 7/ 12=0.5¢ 10/ 16=0.63 7/ 12=0.58 9/ 10=0.90%
B . ]
6  94/243=0.39 3/ 1u=0.21 8/ 15=0.53 9/ 16=0.56 5/ 13=0.38 8/ 15=0.53
7 91/258=0, 36 4/ 13=0.31 8/ 16=0.50 7/ 16=0.44 8/ 17=0.47 10/ 15=0.67
*
8 100/259=0.39 10/ 17=0.59 7/ 15=0.47 7/ 16=0.44 5/ 14=0.36 9/ 17=0.53
SYMBOLS ON RST LINE DENOTL SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GBEOUP
SYNBOLS ON SECCND LINL DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFFRENCES USING
THL HISTORICAL CONTACL GROUP
ONE !,% = SIGNIFICAXT AT P LB5S THAN 0.05
TwO V,% = SIGNIFICANT AT P LESS THAN (.01

: s 11 \‘lef I\—I},\:
1 SIGMIFICANT

22l

n

Y D FaCH
I-Ii\

'L

i
[

+
i
1w
i

CONTEOL

Y o Tyt m
LATIONSHID wWITH

2 LT OR

LGG

DOsE

(HZADING OF COLUIIN)
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TABLE VII

COMPOUND 26

PORKPORTION OF FEMALES

WITH TWO

STUDY ACUTE

CR MORE DEAD IMPLANTATIONS

AITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE WEEK CONTROL CONTROCL 1.3 MG/KG 13.0 MG/KG 100.0 MG/KG
‘1 10/214=0.65 2/ 11=0.18 2/ 1320.15 3/ 11=0.27 1/ 3=0.33
% % %)
2 28/227=0.12 G/ 12=0.0 1/ 12=0.08 G/ 10=0.0 1/ 7=0.14
3 36/237=0.15 1/ 17=0. 06 1/ 1520.07 1/ 16=0.06 1/ 14=0.07
L 26/265=0.C9 2/ 17=0.12 2/ 17=0.12 2/ 17=0.12 1/ 14=0.07
5  37,248=0.15 3/ 13=0.23 2/ 12=0.17 2/ 16=0.13 3/ 12=0.25
6  36/243=0.15 0/ 14=0.0 2/ 15=0.13 B/ 16=0,25% 3/ 13=0.23
7 29/2564=0.11 1/ 13=0.08 1/ 16=0.06 2/ 16=0.13 1/ 17=0.06
8 30/259=0.12 3/ 17=0.18 1/ 15=0.07 4/ 16=0.25 2/ 14=0.18
SYMBOLS ON FIEST LINT DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP
SYMSOLS ON SECOND LINE DENOTIE SIGHIFPICARNT RELATICHSIIZZ AND DIFFERENCES USING
THE UISTORICAL CONTEOL GROUP
NE 1,* = SIGHNIFICANT AT P LLSS THAN C.05
TwO 1, % = SIGNIFICENT A7 P LESS THAN 0.01 v

4

FrOM CONTROL

WwITH

®* SIGNIFICANTLY DIFFERERNT

$ SIGATTICANT LINZAL SPLATICHSHIP ARITI OR LOG

€cl

DOSE (HBADING OF COLUMKN)

3

POSITIVE
CONTROL .

10/ 11=0,91%

7/ 8=0.88%
10/ 10=1.00%
9/ 9=1.00%*
9/ 10=0.90x
2/ 15=0.13
4/ 15=0,27

3/ 17=0.148
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TABLE VIII
COMPOUND 26 STUDY ACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE | DOSE- LEVEL DOSE LEVEL

VEEK  CONTROL CONTROL 1.3 MG/KG 13.0 MG/KG
"1 79/2617=0.03  6/125=0.05 12/146=0,08 13/139=0.09
* %21 -
2 119/2748=0.04 6/152=0.04 . 8/127=0.06 4/110=0.04
3 141/2856=0.05 5/231=0.02 8/176=0.059I 7/201=0,03
| *+32D
© 4 135/3161=0.04  9/213=0.04 8/199=0.04 5/230=0,02
| . *@D
5 144/2961=0,05 9/174=0,05 11/151=0.07 13/18920. 07
6 147/2905=0,05 3/165=0, 02 11/188=0.0681  16/193=0.08*3I
‘ *x3dD .
7 133/3135=0.04 5/160=0.03 9/205=0. 04 13/196=0,07

8 144/3118=0.05 18/216=0,.08 8/186=0.04 14/203=0.07
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING:
THE NEGATIVE CONTROL GROUP ‘
SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

¥*
o

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE *,d
*,d

vel

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

DOSE LEVEL
100.0 MG/KG
3/ 33'—'0. 09 -
4/ 86=0,05
6/167=0.04

5/191=0.03

10/144=0,07

11/167=0.07

9/206=0,.04

12/167=0.07

POSITIVE
CONTROL

62/ 71=0.87+
29/ 30=0.97%
74/ 16=0.971
36/ 41=0. 884
52/130=0. 407
13/186=0.07

17/185=0. 094
]

12/215=0.06
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TABLE I
COMPOUND 26 STUDY SUBACUTE
FERTILITY INDEX

ARITH HISTGRICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL

DOSE WEIEK CONTROL CONTROL 1.3 MG/KG 13.0 AG/KG 80 .0 MG/KG
i 195/299=0.65 10/ 20=0.50 12/ 20=0.,60 9( 20=0.45 12/ 20=0.60
2 220/3006=0.73 18/ 20=0C, 90 14/ 20=0.720 14/ 20=0.7C 15/ 20=0.75
3 230/299=0.77 147 20=0.70 15/ 20=0.75 17/ 26:0.85> 13/ 20=0.65
4 234/293=0.80 15/ 20=0.75 15/ 20=0.75 v1b/ 20=0.80 16/ 20=0.80
5 238/297=0.80 16/ 20=0.80 15/ 20=0.75 18/ 20=0,90 15/ 20=0.75
6 246/299=0.82 13/ 20=0.65 14/ 20=0.70 | 17/ 20=0.85 17/ 20=0.85
7 245/295=0.83 17/ 20=0.85 15/ 20=0.75 18/ 20=0.9C 17/ 20=0.85

SYXBROLS -ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GEOUP

SY¥BOLS ON SLCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEROL GROUP

ONE !,%* = SIGNIFICANT AT P LESS THAN 0.0C5
WO !,% = SIGWIFICAUT AT P LESS THAN C.O1

% SIGNIFPICANTLY DIFFERENT FrOM CONTROL -
! STUNIFLCANT LINSAK RELATIONSHIP WITH ARITH CR LOG DOSE (HEADING OF COLUUN) -

qel
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AEITi

E DOSE WEEK
1
2
1
3
4
o 1
5
1 651! 6
o5l
7

SYNMBGLS ON FIRST
NEGATIVL

TdE

SYF¥BOLS ON SECCND LINE
TUR

- | e IRty B sns TDo NS SS | b » DR B
TABLE II
COUPOUND 26 STUDY SUBACUTE
AVERAGE NUMEBER OF IMPLANTATIONS PER PREGNANT FEMALE
HISTOLICAL NEGATIVE DOSE LEVEL DOSE LEVEL
CONTEROL CONTROL 1.3 MG/XG 13.0 HG/KG
2379/195=12.2 115/ 10=11.5 138/ 12=11.5 108/ 9=12.0
2691/220=12.2 212/ 18=11.8 172/ 14=12.3 160/ 14=11.4
aD
2773/230=12.1 176/ 14=12.6 192/ 15=12.3 210/ 17=12.4
2735/234=11.7 189/ 15=12.6 181/ 15=12.1 192/ 16=12.0
2865/238=12.1 185/ 16=11.6 182/ 15=12.1 226/ 18=12.6
2970/2846=12.1 169/ 13=13.0 174/ 14=12.4 2107 17=12.4
*01
2072/245=11.7 201/ 17=11.8 181/ 15=12.1 216/ 18=12.0
LINE DENOTE SIGNIFICALT RELATICONSHIPS AND DIFFERENCES USING

CCOHTEOL GEOUPR

i j i

DENOTE

UF HISTORICAL CONTEOL GROUY

& AND * =
POAND D =

aNE Al

Jiv I !,8,!}),*
THAO VY, 8 ,@,%
e Py
%, 0
&, !

9l

T¥O-TAILED TIST
ONE-TAILED

SO,
TuSYT

= SIGNIVICANT
= SIGNIFICANT

SIGWIFICANTLY DIFrLLE
SIGHITFICANT LELATIONSHIP W

tagl
NT

AT P
AT P
PR

SIGNIFICANT RELATIONSHIPS

LESS THAN 0.05
LESS THAY 0G.01
0¥ CONTRCL

ITH ARITH G2

LOG DOSE

AND DIFFEKENCES USING

{IIFADING OF COLUMN)

— T ™ /M
DOSE LEVEL
80.0 MG/KG
143/ 12=11.9
167/ 15=11.1
* %) DD
166/ 13=12.8
oI
208/ 16=13.0
*k g )T
180/ 15=12.0
173/ 17=10.2%%25D
*23D
204/ 17=12.0
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TABLE IIT
CONPOUSD 26 STUDY SUBACUTE
AVFRAGE COEPORA LUTEDA PER PREGNANT FEMALE
ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSL  WEEK CONTROL CONT ROL 1.3 5G/%G 13.0 MG/KG 80.0 MG/KG
1 2711/195=13.9 149/ 10=14.9 159/ 12=13.3 122/ ° 9=13.6 158/ 12=13.2
2 3067/220=13.9 241/ 18=13.4 185/ 14=13.2 184/ 14=13.1 189/ 15=12.6
£ 1 **@dD
3 3158/230=13.7 1490/ 14=13.6 214/ 15=14,3 238/ 17=14.0 180/ 13=13.8
L 3056/234=13.1 242/ 15=16.1 203/ 15=13.5%2aD 220/ 16=13.8%3D 226/ 16=14,1%3D
1 LETVD ‘ ' **DDL
5 3269/236=13.7 218/ 16=13.6 217/ 15=14.5 256/ 18=14.2 214/ 15=14.3
! 6 3393/246=13.8 206/ 13=15.8 202/ 14=14.4 241/ 17=14.2 227/ 17=13.43D
' oI
7 3299/245=13.5 226/ 17=13.3 198/ 15=13.2 238/ 18=13.2 233/ 17=13.7
SYMBOLS ON F1EGT LINZ DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
Tk NEGATIVE CONTAROL GECUP
SYM3OLS ON SECCLD LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTOHRICAL CONTEOL GROUP
& AND ¥ = THO-TAILID TEST
! AND @ = ONE-TALLED TEST
ONT 1,8,d,% = SIGUIFICANT AT P LESS THad 0.05 .
Ta0 1,5,6,% = SIGVIFICANT AT P LESS THAN 0.01
%, ) SISNIFICALNILY DIFFERIET FROM CONTROL
6.1 SIGNITICAUT RALATICHNSHIP wITH ARITL OR LOG DOSE (UZADING OF COLUXN)
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COMPOUND 2

AVERAGE PREINMPLA

G ARITH HISTORICAL NIGATIVE
SE DOSE  WEIEK CONTEOL CONTROL

] 332/1985= 1.7 34/ 10= 3.4

2 376/220= 1.7 29/ 18= 1.6

3 385/230= 1,7 14/ 14= 1.9

LI 4 321/234= 1.4 53/ 15= 3.5
L)

5 384/238= 1.6 33/ 16= 2.1

6 423/24%0= 1.7 37/ 13= 2.3

t 5!
7 427/7205= 1,7 25/ 17= 1.5
SYHMBOLS ON FISST LINL DENOTE SIGNIFICANT
THE NEGATIVE CONTRO0OL GEROUP

SYMBOLS ON SECUND LINZ DLENOTE SIGNIFICAHNT
THE HISTOKRICAL CONTILEOL GROUP

& AND *® T
PAND @ = ON

OXE 1,6,9,% = SIGNIFLICANT AT P LESS THaN

TRO V,E6,3,% = SIGNIFICANT AT P LESS THaU
gD SIGNIEICAFTLY DIFFEZENT FROYM CONTLOL

.l SIGNIFICANT RELATIONSHIP WITH ARITH O

AN

Ty T T3 )
TABLE IV
6 STUDY SUBACUTE

NTATION LOSS3ES PER PHREGNANT

DOSE LEVFL
1.3 HG/KG

21/ 12= 1.8

13/ T1d4= 0.9

{82
]

-
[Sa}

22/ 1

22/ 15= 1.5%2D
DI

35/ 15= 2.3

28/ 4= 2.0

17/ 15= 1.1

KELATIONSHIPS AND DIFFERENCES USING

RELATIONSHIES AND DITFFERENCES USING

O.\J
G.01

N |

FEMALE

DOSE LEVEL
13.0 MG/XKG

4/ 9= 1.6
287 4= 1.7
23/ 17= 1.6
28/ 16= 1.82D
30/ 18= 1.7
317/ 17= 1.8
22/ 18= 1.2

X LOG DOSE (HZADING OF COLUMN)

DOSE LEVEL
80.0 MG/KG

15/ 12= 1.3

22/

14/

18/

34/

Sy

29/

15

13

16

15

17

17

i

1.5

1.1

1. 1*¥%23D

2.3

3.2
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AV
ARITH RISTORICAL
DNSE  WIEEK CONTEOL

1" 91,/19520.47
2 150/220=0.68
3 139/230=0.60

b 122/234=0.52 1

5 146,238=0.61

6 138/246=3.56 1

-~
-
3]
(4]
N
2]
=
[92]
H
<
.
[
[¥8]

SYRBEOLS ON FIRST
1

LIwE
HEL NEGATIVE CONTIO

L GEOUP
GRCU?

RICAL CONTEOL

THO-TAILED TEST

! AND 9 = ONE-TAILED TEST

OND !,6,d,% = SLGNIFICANT AT
THO !, 8,8, = SIGNIFICANT AT
£, SIGNIFLIZANTLY DIFFERENT
5,1 STGHETFICANT XSLATICNSHIP

LRAGE

HENS R T |

I DA |

COMPOUND 26

NOGATIVE
CONTROL

7/ 10=0.70
6/ 18=0, 33
4/ 14=0. 29
3/ 15=0.87
7/ 16=0, 44
1/ 13=0.85
7/ 17=C. 41

DEWOTE SIGNIFICANT

SECOND LINL DINOTE SIGNIFICAATY

LE
P LE

FEOX
WITH

RESORPTIORS

CONTROL
ARITH Ok

STUDY SUBACUTE

(DEAD INMPLAXNTS)

DOSE LEVEL

9/

3/

14/

9/

1.3 MG/XG

12=0.75
14=0,21
*33D

15=0.93*%01

AT

P

15=0.60

9/ 15=0.860

5/

12/

AELATIONS

RELATIONSHIDPS AND

S5 THAN 0.05
55 THAN

0,01

LOG DCSE

14=0.36

5=0.8¢

HIPS AXND

S

PER PREGNANT FEMALE

DOSE LEVEL

6/

v

14/

10/

12/

6/

DLFFERENCES

13.0 MG/KG

9=0.67

14=0.36

17:0.2”

*2D

16=0088

18=0.56

17=0.71

DIFFERENCES USING

(HTADING OF COLUMN)

USING

.

DOSE LEVEL

13/

9/

9/

6/

8/

12/

1/

80.0 MG/KG

12=1.08

a1

150,60

13=Oo69

16=0.38

15=0.53

1720571

1720041

end Lol
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' TABLE VI
COHPOUND 26 STUDY SUBACUTE
PRCPORTIOY OF FEMALES WITH ONE OR MORE DEAD INPLANTATIONS
ARITH HISTORICAL NEGATIVE DOSE LAVEL DOSE LEVEL DOSE LEVEL
DUSE WEEK CONTFROL CONTROL 1.3 MG/KG 13.0 MG/KG 80.0 MG/KG
M 66/195=0.35 4/ 10=0.40 7/ 12=0.58 4/ 9=0.44 7/ 12=0.58 .
2 8Y/220=0,40 5/ 18=0. 28 3/ 14=0.21 4/ 14=0,29 6/ 15=0.40
3 . 89/230=0.39 4/ 14=GC, 29 10/ 15=0.67% .4/ 17=0.24 6/ 13=0.46
X

4 85,/234=0,36 8/ 15=0.53 5/ 15=0, 33 7/ 16=0.44 4/ 16=0.25

5 95/238=0.41 7/ 16=0.44 6/ 15=0,40 5/ 18=0,28 5/ 15=0.33

&  100/2U6=0.41 5/ 13=0.38 5/ 14=0.36 8/ 17=0.47 8/ 17=0.47

7 85/245=0,35 5/ 17=0.29 7/ 15=0.47 3/ 18=0.17 5/ 17=0.29

SYMRBOL
THE NE

SY
THE HISTORICEL CONTROL GROUP

r“] o

£
!

oct

ON
W

ON FIRST LIXE DEHOTE SIGNIFICANT RELATIONSUIDS AND DIFFERENCES. USING
TIVE CONTROL GROUP

S
GhA

MBOLS ON SECCOND LINZ DEKOTE SIGNIFICANT RELATIONSIIPS AND DIFFERENCES USING

E !,% = SIGNITICANT AT 2 LESS THAN 0.05
O Py¥* = SIGNIFICANT AT P LESS THaN 9.01

SIGNIFICAINTLY DIFDPERENT FEOM CONTRHOL
SIGNIFEICANT LINVESAD RELATIONSHIP wITH ARITH OR LOG DOSE (HEADING OF COLUXN) ..

—7
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TABLE VII
COMPOUND 26 STUDY SUBACUTE
CORPORTION OF FEMALES WITH TWO D3 MORE DEAD IMPLANTATIONS

AXITH EISTORICAL NFGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL

EOSE_ WZEK COUTROL CONTEOL 1.3 MG/KG 13.0 MG/KG 80.0 MG/KG
! + © 18/195=0.09 2/ 10=0,20 2/ 12=0.17 1/ 9=0.1M L/ 12:0.33**
!

2 3G/220=0.14 1/ 18=0.06 C/ 14=0.,0 1/ 14=0.07 2/ 15=0.13

3 31,230=0,13 0/ 14=0.0 2/ 15=0.,12 0/ 17=0.0 2/ 13=0.15

4 26/234=0,11 3/ 15=0.,20 3/ 15=0.20 4/ 16=0,25 2/ 16=0.13

5 35/238=0,15 G/ 16=0.0 3/ 15=0.20 3/ 18:6;17 3/ 15:0.20A

6 29 /246=0.12 3/ 13=0.23 0/ 14=0.0 | 47 17=0.24 2/ 17=0.12

7 38/245=0,16 2/ 17=0.12 3/ 15=0.,20 1/ 18=0.06 2/ V71=0.12

INE DEMOTE SIGNIFICAKT RELATIONSHIPS AND DIFFERENCES USING
0L GROUP

3YTBOLS ON PIRST L
)

smoyTo NP v e o e P AR aake
TUS NEGATIVE COAT

SYMBOLS ON SECOND LINE DENOUE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE BISTORICAL COJTRCL GROUP

ONE t,% = SIGWNIFICANT A7 P LuSsS THAN 0.05
THO !, % = SIGRIFICALNT AT P LIS5 THAN 0.01

* SIGNIFICANTLY DIFFERERT FROM CONTRCL
! SIGNIFICANT LINEAR KLLATICNSHIP WITH ARITH OR LOG DOSE (UHBADING OF COLUMN)

LetL
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HISTORICAL

WEEK CONTEHOL

L1 91/2379=0.04
2 150/2691=0.06
3 139/2773=0.05
4 122/2735=0.04

146 /2885=0.05

(82}

6 138/2970=0,05

7 155/2872=0.,05

YMBOL3 ON FIEST LINE DENOTE SIGNIFICANT DIFFERENC

Thﬁ NEGATIVE CONTHOL GROUP

™ M MM m™

COMPOUND 26

DELD
NEGATIVE
CONTROL
7/115=0. 06
5/212=0,C3
4/176=0.02

@D

13/189=0.07

7/185=0, Cu4

11/169=0.07

7/201=0.03

SYMBOLS ON SECOGND LINE DENOIE SIGNIFICANT
THE HISTORICAL COUTROL GROUF

* = TWO-TAILFD TEST
@ = ONF-TRAILED TKEST

ONE *,d = SIGWlTIC%LT a1 P
TwO *,0 = SIGHIFLICANT AT P

*,o SIGNIFICZANTLY

DITILRoNT

LESS TtHaN 0.05
LISS THAN 0.01

FROM CONTLROL

Lot

- M L |
TABLE VIII :
STUDY SUBACUTE

I#PLANTS / TOTAL IMPLANTS

DO5 k& LEVEL DOSE LEVEL
1.3 MG/KG 13.0 MG/KG

9/138=0.07 6/108=0.06

3/172=0.02
** DD

5/160=0,03

T4/192=0.07*%201
2T

4/210=0.02
9/181=0.05 14/192=0.07
9/182=0.05 10/226=0,004
5/174=0,03 12/210=0.06

6/216=0,03
2D

12/181=0.07

ES USING

DIFPFERENCES USING

NS B A B |

DOSE LEVEL
80.0 MG/KG
13/143=0.09
9/167=0.05
9/166=0.05
6/208=0.03
8/180=0.04

12/173=0.07

7/204=0,03
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APPENDICES
II. MATERIALS AND METHODS
A, Animal Husbandry
1. Animals (Rats and Mice)

Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad 1ibitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet -
" A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry
Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage.‘ Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-

positioned within rooms monthly. Personnel handling animals or working within

animal facilities wore head coverings and face masks, as well as suitable garments.

Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing are included in

1 BIONETICS
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the food additive regulations as "generally recognized as safe" (GRAS), it

was expected that a large number of them would be sufficiently non-toxic

so that determination of a LDg, or a LD5 would be of no practical value. In,

fact, this has been our experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk

rather than to their toxicity. In the cases of certain compounds where

a LD50 or a L05 could not be determined, an exceedingly high concentration,

5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following
protocol was used.

Thirty rats of the strain chosen for studies described

below and of approximately the age and weight specified were aséigned at random

to six groups. Each group was then given, using the chosen route of admin-

istration, one of a series of dosages of the test compound following a log-

arithmic dosage scheme. The series of dosages were derived from a considera-

tion of whatever toxicity information was available for the particular test

compound. The objective in selecting dosages was to choose values which would

cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable serijes

of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the L050 determination.

E BIONETICS
Litton 8
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidence Timits by the method of Litchfield.and
Wilcoxon. The highest dose level used was either a finite LD5 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The Tow level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive déys (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in

M)
i BIOMETICS

Litten
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mice. Only animals on the subacute studies were not fed the evening prior to

compound administration. The Salmonella were carried in tryptone yeast

.extract gel, transferred weekly. They were transferred to tryptone yeast

extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C._ Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar;

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDS) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.

8

Each ml contained 3.0 x 10° cells for Salmonelila and 5.0 x 108 ce]]svfor

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tehfo1d serial

]

®
L] BIONETICS 136
Litton = - ‘



g |
i

D T e

o

S

3

s |

it

Lt
F I

™) T

'm-n-m.)

E BIOKETICS
Litton

dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 m] saline)
yielding a concentration series from 10° (undi}uted peritoneal exudate) through
1077, Fbr enumeration of total bacterial counté, the 10"6 and 1077 dj]utiops
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread’over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 100 dilution was used, 0.2 m] being-
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. A1l plates were incubated
at 37°C, tryptone yeast extract agar.plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from ]00 to 10'5. Samples of 0.1 ml of
the 10"5, 10"4, and 1073 dilutions were removed and plated on complete medium
(10 plates each). Al1 plates were incubated at 30°C for 40 hours. The 10°°
dilutions were used to determine total] populations and the 10'4 and 10'3 plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m1 (CFU is Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (10O - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)
MF of control sample »

MFt/MFc
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 10‘4 and i0'3 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red co]oniesﬁand

sectors. Population determinations were made from the 10'5 dilution plates.

A recombinant frequency (RF) was calculated:

RF = fotal recombinants counted
total number colonies screened

b. Subacute study
Simf]ar groups of animals-at each dose level re;
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.
c. In vitro study
Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a M1crodrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and,recombinants/]O5 survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/y test

level, was used when no L050 was determinable.
2. Cytogenetic Studies

a. In vivo study

Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in
the following protocol. | |

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 ' 5 5
Low Level 5 5 5
Positive Control 0 0 5
3 3

Negative Control 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed Aftér Administration
High Level : 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals

were killed by using C02, and the adhering musc1g'and epiphysis of one femur

{ [} were remerd. The marrow "plug" was removed with a tuberculin syringe and

{3 an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt so]uti&n (Bsé)
]

in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a

{? table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KC1

. solution was added with gentle agitation to resuspended the cells. The speci-
€? mens were then placed in a 37°C water bath for 20 minutes in order to swell

~ the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-

2 natant was decanted and 2 ml of fixative (3:1 absolute methano]:g]acié] acetic
f} acid) was added. The cells were resuspended in the fixative with gentle

" agitation, capped, and placed at 4°C for 30 minutes. The specimens were

g

PR

again centrifuged, decanted, 2 ml of prebared fixative was added, and the

cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-

fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to

obtain a suitable density. The cells were resuspended and 2 - 3 drops of the

suspension were allowed to drop onto a clean, dry slide held at 15° from the

horizontal. As the suspension flowed to the edge of the slide, it was ignited

e
[

7 by an alcohol burner and allowed to flame. Following ignition, the slides were

)

allowed to dry at room temperature overnight. Duplicate slides were prepared.

T
B

The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for

20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene

for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)

and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The pkeparations

I
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and sﬁitab]e metaphase spreads that were countable were then examined
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 my interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunidns, cells with’greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the'Resu1ts and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycop1asma) which may interfere

B BIONETICS
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was approxi-.
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of 1iquid nitrogen at

6

a concentration of 2 x 10° cells/ml. When needed, the vials were removed from

1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-

pended in tissue culture medium.(minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x 105 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after pianting. The dose levels
required a preliminary determination of a tissue culture toxicify. This was
accomplished By adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data ére presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and lTow levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. >Se1ected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gent]y expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and 1ight sources were enumerated under the metaphase description. Positive
controls used were TEM (at a coﬁcentration of b.] mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed using C02.
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animafs were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures deﬁcribed in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,

which are subm%tted separately.

D. Supplementary Materials and Methods
1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Ho]]aendér, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-

.1 BIONETICS
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photometrically. (A standard curve previously determined for colony forming
units versus % transmittance ét 545 mu was easily used.)
A (2) Cells from the concentration suspeqsion
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to pro&ide
5 x 107 cells/ml in a total of 25 ml.
(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at thé 50% survival level. If 50% survival level
could not be determined, the arbitrary test:1eve1 of 5% w/v was used.
| (4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of

10"4 and 10"5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-

3 4

mined on plates of 107> and 10

dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the b1ates with a dissecting
microscope at 10X magnification.

(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Medium:

EB BIONETICS
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4X Salt Solution:

(NH4) SO4 .- 8.0 gm

K,HPO, 56.0 gm

KHZPO4 24.0 gm

Na Citrate 4.0 gm

Mg 504 0.8 gm

Biotin | 0.004 gm

H20 gs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

Medium:

4X Salt Solution 1250 ml

5.0% Glucose (sterile) :100 ml (If histidine is added
at concentration of 30
mg/liter, this becomes
a complete bacterial
mediusn. )

1.5% Bacto-agar 1650 ml
(sterile)

Complete medium (bacteria):

Bacto-Tryptone 1.0 gm
Yeast-Extract . 0.5 gm
Bacto-Agar 2.0 gm
Distilled H,0 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

Complete medium (yeast):

KH2P04 1.5 gm
MgSO4 0.5 gm
(NH4)2504 4.5 gm
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Peptone 3.5 gm
Yeast-Extract ' 5.0 gm
Glucose . 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coversiips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant 1e£ha1 studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The f—test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
t Preimplantation losses were computed for each female

by subtracting the number of implantations from the numbef of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.

171 BIONETICS |
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
Tinearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was}re1ated
to log dose.

g. Two or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

' Dead implants per total impiants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. A§ information became avaj]ab]e
from the on-going investigation of these data, it was reported and sugg;stioné

included for changes to the methods of analysis. The statistical reports give

the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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E? F Abbreviations
; 1. mu = micron
E? 2. mcg = ug = microgram
3. g = gram
;t 4, kg = kilogram
{? 5. ml = milliliter
- 6. rpm = revolutions per minute
ré 7. °C = degrees centigrade
-~ 8. pH = power of the hydrogen ion concentration to the base 10
é 9. M = molar solution
? 10.  conc. = concentration
11. MTD = maximum to]erafed dosage = High = LD5 if determined
| or else exceedingly high dose, such as 5 g/kg
, 12. INT = intermediate = medium Tevel
3 13.  USE = usage level if known = low Tevel
14. BSS = balanced salt solution
15. C-metaphase = cells arrested in metaphase, using colchine
or colcemid |
o~ 16. LDgq = that dosage which produced 50% mortality in the
Sﬁ group of animals treated
17. L05 = that dosage which produced 5% mortality in the group
of animals treated
18. NC = negative control
19. PC = positive control
L 20. AU = acute usage level (Tow Tevel)
{? 21. Al = acute intermediate level (medium level)
; 22. AMTD = acute maximum tolerated dose level (LD5 level,

high 1eve1)'
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23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

44,
45,
46.
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SAU = subacute usage level (Tow level)

SAI

subacute intermediate level (medium level)

5
CO2 = carbon dioxide

SA LD, = subacute LD5 Tevel [MTD level, high level)

DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)
CPE = cytopathic effect

his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the négative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 105 = mitotic recombinants x 105
Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

x2

= a test of variation in the data from the computed
regression line - tested in these studies at the 5% level
Aber. = aberrations

Frag. = fragment

HMA = host-mediated assay
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